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7 2 Remember when the electromechanical converter first came on the scene?

JERROLD Digital
Plain Converters.

Worry-Free Revenue Producers.

Increase your system's revenues and enhance its performance with stylish,
economical, STARCOM®450 digital plain converters from Jerrold. Now your system
can provide digital convenience for subscribers while profiting from the revenue-

T B Z5s e < producing remote control unit. Compatible with Jerrold’s pay and addressable
:»; ember, less Ihaan'yaars ago, converters, these plain converters are so reliable that they’re virtually worry-free.
= when the ";d““’) began to talk about Count on Jerrold to offer your system the right mix of products and services to ensure
_ Converters? Secing one was a big event. maximum efficiency, flexibility, and control with:

 Like the 20-channel electromechanical
: W«]emh{ engineer Ken Stmmons.

Jor the 1967 NCTA show-But it ® FIELD PROVEN RELIABILITY. With more than 2 million digital converters in
wasn't until the 1972 Show that Jerrold operation, and backed by a full two-year warranty.
gm‘:fdm”f ;;)"_?'W mﬁfd ° lMMEl?[ATE AVAILABILITY. We can provide quick delivery to meet your needs as
Sears later came Jervold's REC, the first ey
digital converterfor the market. And the ® LOWEST PRICE. Our plain converters are so economically priced that we beat any
trend.lo digital converters had its competitor’s bid (on comparable product).
bgmnmg

: Jerrold digital converters. Quality and reliability at an economical price. Supported
; ._-4-’ e by the most comprehensive service network in the industry. Send for our Jerrold
— Converter Family brochure. Call or write today. Jerrold Division,
General Instrument Corporation, 2200 Byberry Road,
Hatboro, PA 19040.(215) 674-4800.

JERROLD

You know we'll be there.

GENERAL
See us at the Atlantic Show at Booth 533. lNSI-RUMENT
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High Security-Low Maintenance

APARTMENT BOXES

e

Cable Security Systems, Inc.

205/821-0M5-PO. Box 2066-Auburn, AL 36831
See us at the Atlantic Show at Booth 255,257.
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Service is not

LETTER NI

a four-letter word

In the cable industry, like so many other
businesses, providing a service is what we
thrive on—and profit from. It is not something
to be taken lightly. Itis something we all have a
stake in. Each of us must make a commitment
to do the best possible. By doing so, we en-
sure the prosperity of our industry, our compa-
nies and ourselves.

Cable’'s commitment is to provide the best
possible service to its subscribers; to whom
we, as an industry, owe a great deal. It is
because of the enviable position cable TV is in
that the industry finds itself under the eye of
scrutiny, beset by criticism.

Cable TV is a very visible entity. Ap-
proximately 37 million households think
enough of cable to pay for it. And it all comes
back to service. Cable TV was not designed to
fill every niche, but when more and more
“could-be” subscribers (one's passed by ca-
ble) opt for alternative services, it's time to find
out why. Maybe we should take a moment to
thank our competition. After all, their continued
pressures have gone a long way to contribute
to cable’s striving to offer the best, and keep-
ing us from falling prey to complacency.

For you, our readers

A few new services worth mentioning are
afoot here in the magazine. The first of the
good news is that we recently passed the initial
audit of circulation by the U.S. Postal Service,
which is necessary to obtain second class
mailing privileges. Although our permit is still
pending approval from postal authorities in
Washington, D.C., you may have already no-
ticed that your copy of Communications Tech-
nology is arriving earlier. That's what second
class is all about: reducing delivery time.
Thanks to each one of you for sending in a
subscription card.

Our other new service, implemented several
issues ago, is the reader response card. We
are extremely pleased with the acceptance
and use of this service, which actually serves a
two-fold purpose. First, it helps you keep
abreast of the latest technologies via direct
communication with the manufacturers; and
second, it shows the manufacturers that our
readers support their efforts. By using the
reader response card you communicate this
directly to CT's advertisers, which in turn pro-
vide financial support to us so that we may
continue to offer you the best.

Changing of the guard
The CT staff and | want to wish David Frank-
lin well and continued success in his new

endeavor. Franklin, who was Adelphia Com-
munications' vice president of engineering
and Region 6 director for the Society of Cable
Television Engineers, is leaving the cable in-
dustry to attend a two-year program at the
East Tennessee School of Preaching and Mis-
sions in Knoxville, He will be missed by all of us
in the industry.

Filling Franklin's shoes at the SCTE will be
Gary Selwitz, who we welcome aboard and
look forward to working with. Selwitz is the
assistant chiet engineer for Warner Amex Ca-
ble Communications in Altoona, Pa., and first
vice president of the SCTE Appalachia Mid-
Atlantic Chapter.
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Reliable TV 60
904 Cubic Inches
of Hard-Working Space

(o

Reliable Electric/Utility Products’
square-design CATV distribution closures
give you more cubic inches of work area
for your money.

When considering the purchase of CATV distribution
closures, don't overlook the importance of design.
Reliable’s square-design closures provide maximum
work area to install and maintain equipment. Because
they feature larger housing capacities than comparable
cylindrical models, they provide more mounting space
for your dollar.

Ancther factor to consider is the solid durability
built into every Reliable enclosure. While most
cylindrical units are made of plastic, we construct our
housings of heavy-gauge, mill-galvanized steel. We
coat the pedestals with our unique nine-step finish to
resist weathering and corrosion. With an engineering
and manufacturing process this thorough, it's no

The Competition, CPH 658
653.05 Cubic Inches
of Hard-to-Work Space

@

wonder our pedestals have been known to stay on the
job for a quarter century or more.

In addition to large capacity and durable design,
Reliable’s closures also feature the security of a
padlock hasp—along with several other locking
options—and the convenience of a removable upper
cover. All can be stake-mounted, while some units can
be wall-mounted or self-supported.

So for pedestals that offer spacious design—as
well as solid construction, security and convenience—
specify Reliable
Electric/Utility
Products’ closures.

For more
information, phone
or write Reliable
Electric/Utility
Products or our
nearest authorized
distributor today.

Reliable Electric/Utility Products 11333 Addison Street/ Franklin Park, lllinois 60131 / (312) 455-8010 / TLX 728 393

RELIANCE
COvVIM/TEC MW
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CHOOSE THE SPECIALISTS
IN ADDRESSABLE REPAIR

C
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Analysts

SERVICE SPECIALISTS

JERROLD OAK

WARRANTY SERVICE CENTER WARRANTY SERVICE CENTER

TEST THE DIFFERENCE

¢ Expanded Repair Service
Oak addressables ® Jerrold addressables
Descramblers
Standards
Remote handhelds

e Manufacturers’ Warranty Service
Including all factory
authorized modifications

¢ Reasonable Rates
Standard labor & parts
Optional Flat Rates
Special Projects

For prompt, reliable service, make your choice:

SERVICE SPECIALISTS
: Corporate Office:  Eastern Facility: Western Facility:
112 E. Ellen Street 1255 Boston Ave. 2245 Camino Vida Roble
Fenton, Ml 48430 W. Columbia, SC 29169 Carlsbad, CA 92008
Anolysts {313) 750-9341 (803) 794-3910 (619) 438-4405
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The Atlantic Show: The great debate

ATLANTIC CITY, N.J.—The fourth annual At-
lantic Cable Show will take place Sept. 18-20,
1985, in the Atlantic City Convention Hall.
Sponsored by the cable television associa-
tions of Maryland/Delaware, New Jersey, New
York and Pennsylvania, the theme of this year's
show will be “Cable television the great
debate.”

The show program actually will begin on
Sept. 17, with a golf tournament. Exhibits open
on Sept. 18; there are a total of 17 hours allot-
ted for viewing. Exhibit hours are: Sept. 18,
1-7 p.m.; Sept. 19, 10 a.m.-5:30 p.m.; and
Sept. 20, 9:30 a.m.-1 p.m.

For those interested in technical sessions
only, the Society of Cable Television Engi-
neers, in cooperation with the Atlantic Cable
Show, has provided a special one-day regis-
tration for SCTE members and their spouses.
This special rate entitles SCTE members to all
technical sessions on any one of the three
days. The entire technical schedule follows.

Technical agenda

Wednesday, Sept. 18, 1985
2-3:30 p.m.—A debate on multichannel
sound: A technical nightmare?

Moderator: Bill Riker, executive vice presi-
dent, Society of Cable Television Engineers.
Panelists: Alex Best, manager of research and
new business development, Scientific-Atlanta;
Ned Mountain, director of marketing, Wegener
Communications; Tom Matty, vice president of
engineering, W&S Systems Co.; and George
Green, international product manager, Zenith
Electronics Corp.

4-5:30 p.m.—A debate on theft of services. Is

the solution in the office or in the fieid?
Moderator: Al Kuloas, vice president of op-

erations, American Cable Systems. Panelists:

Frederick Cluthe, director of data processing,
Suburban Cablevision; and Robert Tenton,
vice president of engineering, Manhatten Ca-
ble TV.

Thursday, Sept. 19
10-11:30 a.m.—A debate on the cost of tech-
nology. How much technology can we afford?
Moderator: John Kurpinski, turnkey sales
manager, Cable Services Co. Inc. Panelists:
Richard McCaffery, group vice president,
James Murphy, controller, and Frank Ragone,
vice president of engineering, Comcast Corp.

1:30-3 p.m.—A debate on signal leakage.
FCC specifications, update on latest technicat
rules, required tests and how and when to
perform them.

Moderator: Clifford Paul, consuiting engi-
neer, RT/Katek Communications Group. Pan-
elists: John Wong, chief engineer, Policy
Branch, FCC Mass Media Bureau; Robert Luff,
senior vice president of engineering, United
Artists Cablesystems Corp.; Fred Gaska, area
technology manager, Storer Cable Communi-
cations; and Robert Dickinson, division man-
ager, Network Technologies, a division of AM
Cable Inc.

Friday, Sept. 20
10 a.m.-12 noon—Open forum. Repeat of last
year's SRO session. Practical answers to your
technical questions by hands-on experts.
Moderator: Thomas Gimbel, staff engineer,
Comcast Corp. Panelists: Mark Dzuban, vice
president of engineering, Cross Country Ca-
ble; Alan Hahn, president, Hickory Mountain
Associates; Michael Nelson, vice president of
field operations, Media General Cable; John
Nichols, vice president of engineering, Cable-
vision Industries; and James Stilwell, presi-
dent, Tele-Services R&D.

Ploneer opens offices and receives orders

COLUMBUS, Ohio— Pioneer Com-
munications of America Inc. announced the
opening of two regional offices, one in St. Louis
and the other in Schenectady, N.Y

The midwest regional office will service cus-
tomers in North Dakota, South Dakota., Kan-
sas, Oklahoma, Minnesota, lowa, Missouri,
Wisconsin, lllinois, Michigan, Indiana and
Ohio. The office is located at: 7351 Burrwood
Dr., St. Louis, Mo. 63121, (314) 421-4333

The northeast regional office will service
Maine, Vermont, New Hampshire. Con-
necticut, Massachusetts, Rhode Island, New
York, Pennsylvania, Maryland, Delaware West
Virginia, Virginia and the D.C. area. The new
address is: 2318 Campbell Ave., Schenec-
tady, N.Y. 12306, (518) 393-6707

In addition, Pioneer has announced the sale

of its BA-5000 addressable converters to War-
ner Amex Cable Corp.’s Akron, Ohio, system.
The order represents a potential 60,000 units
over the next two to three years. Warner Amex
will be purchasing Pioneer's Dec-based M3
controller, which is capable of managing
200,000 subscribers.

The Akron system, which passes 146,000
homes, is currently using Pioneer's BC-1000
and BC-2000 block converters.

The BA-5000, which was recently upgraded
to operate at 550 MHz, is Pioneer's newest
addition to its addressable line. The converter
has an integrated scrambling method called
VCS scrambling, which is compatible with
Oak, Jerrold and Hamlin scrambling. The
BA-5000 also is designed to accept Pioneer
add-ons such as the Pulse adaptor.

COMMUNICATIONS TECHNOLOGY

Call for papers for
Cable-Tec Expo '86

WEST CHESTER, Pa.—In preparation for
the Society of Cable Television Engineers'
upcoming Cable-Tec Expo '86, to be held
June 12-15, in Phoenix, Ariz., a call for
papers and/or proposals for programs and
workshops has been issued. The SCTE is
calling upon the technical community to
submit proposals for formal engineering
papers to be presented at the 1986 Spring
Engineering Conference. These papers
also will be included in the official confer-
ence publication.

Likewise, the society is soliciting pro-
posals for hands-on workshop programs to
be presented during the Expo itself.

To obtain more information on Cable-Tec
Expo '86, circle #1 on the reader service
card. Proposals for papers and workshops
should be directed to: Bill Riker, SCTE,
P.O. Box 2389, West Chester, Pa. 19380,
(215) 363-6888.

Texas mounts
anti-theft campaign

AUSTIN, Texas—The Texas Cable Television
Association is launching a statewide public
awareness campaign to inform Texans that if
they are receiving cable TV programming they
aren't paying for, the show's over.

One out of every eight persons in Texas
receiving cable TV service is receiving some
level of service without paying for it. It is esti-
mated that the loss of revenue is in excess of
$50 million annually in the state. And the loss in
sales tax revenue to the state is estimated to
be $5 million per year.

The Texas Legislature passed a new law
that goes into effect this month. This law in-
creases the penalty to a Class B misde-
meanor, which provides for up to six months in
jail and $1,000 fine for stealing cable pro-
gramming.

New SCTE group

VAN NUYS, Calif. —The Society of Cable Tele-
vision Engineers Southern California Meeting
Group has been formed to provide technical
training to the cable television community. It
intends to hold meetings bi-monthly on current
and informative topics. Its first meeting will be
held on Oct. 9in Torrence, Calif., and the guest
speaker will be Jon Ridley of General Instru-
ment. Other meetings are tentatively planned
on the following subjects: preventative main-
tenance; a tour of Hughes space and commu-
nications satellite construction bay; multi-
channel sound; satellite scrambling methods;
and a tour of Century lllI's plant. (See The
Interval for more information.
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signal leakage seminar

DENVER—The Society of Cable Television
Engineers and its Rocky Mountain Meeting
Group are co-sponsoring a technical seminar
on “Signal Leakage—CLI and the FCC" at the
Regency Hotel here on Sept. 10-11, 1985. The
schedule of events is as follows:

Tuesday, Sept. 10

8-9:15 a.m.—Registration. Opening remarks
—Sally Kinsman, Kinsman Design, SCTE
Western vice president

9:15-9:45 a.m.—A history of the signal leak-
age issue —Cliff Paul, consultant, RT/Katek
9:45-10 a.m.—Break

10 - noon—Live teleconference—Al Kernes,
Jones Intercable, moderator (in Denver)
12-1:30 p.m.—Luncheon speaker to be an-
nounced

1:30-2:45 p.m.—NCTA Engineering Com-
mittee action—Bob Dickinson, AM/Network
Technologies

2:45-3 p.m.—Break

3-4:15 p.m.—CL| measurements—Robert
Luff, United Artists Cablesystems

4:15-5 p.m.—Proper procedures for filing
comments with the FCC—William Riker, SCTE
executive vice president

5-7 p.m.—Speaker’s reception

Wednesday, Sept. 11

8:30-9:30 a.m.—Registration. SCTE update
—Bill Riker, SCTE executive vice president
9:30-10:15 a.m.—Effects of connectors on
signal leakage—Bill Down, Gilbert Engineer-
ing

10:15-10:30 a.m.—Break

10:30-11:15 a.m.—Selecting the right test
equipment—Richard Shimp, ComSonics
11:15-noon—What to expect from an FCC
inspection—Dennis Carlton, FCC

12-1:30 p.m.—Lunch with speaker to be
announced

1:30-2:30 p.m.—How to organize a leakage
program in your system—Pete Smith, Rifkin &
Associates

2:30-2:45 p.m.—Break

2:45-3:45 p.m.—Channelization— Sruki
Switzer, Cablecasting Ltd.

3:45-4:45 p.m.—Roundtable discussion of
signal leakage

4:45-5 p.m.—Closing remarks—Bruce Cat-
ter, SCTE Rocky Mountain Meeting Group
president

Satellite transponder time for the live telecon-
ference donated by Showtime/The Movie
Channe!; downlink donated by Microdyne/
Dynavision.

10 SEPTEMBER 1985

Theft workshops in Pa.

HARRISBURG, Pa.—The prosecutor of the
so-called “HBO Kid," former Pennsylvania
Deputy Attorney General William Arbuckle Il
was the main presentor in a series of five
anti-theft of cable service workshops held
throughout Pennsylvania for cable system op-
erators and law enforcement officials. The
workshops were sponsored by the Pennsyl-
vania Cable Television Association and par-
tially underwritten by HBO and Prism.

In “operator-only”™ morning sessions, Ar-
buckle told operators how to proceed with civil
and criminal prosecutions under state and
federal laws. The PCTA members then heard
of successful, on-going anti-theft programs in
Pennsylvania systems.

The presentation in the afternoon sessions
for local law enforcement officials and district
justices focused primarily on the changes in
Pennsylvania’s anti-theft of service law. Fol-
lowing a brief description of how a cable sys-
tem operates and how theft occurs, Arbuckle
told them of the evidentiary requirements un-
der the new law and what to expect from cable
operators prosecuting under the state law.

Fiber-optic lifts

EMMETSBURG, lowa—Durnell engineering
has announced that it will begin offering fiber
optics as a control option on its line of aerial
personnel fifts. The replacement of several
hydraulic lines with a single glass cable re-
duces weight and maintains dielectric integ-
rity. Fiber-optic controls will be displayed at
the ICUEE show, Oct. 1-3 in Kansas City, Kan.

Drake positions itself
for merger, acquisition

MIAMISBURG, Ohio—The Drake family has
announced that it will make the R.L. Drake Co.,
available for a merger or acquisition. The pri-
vately held firm manufactures a line of home
earth station receivers and other satellite TV
equipment. All Drake equipment is produced
and assembled in Franklin, Ohio.

Manhattan Venture Co. Inc., an investment
banking firm headquartered in New York City,
has been engaged by the company as its
financial advisor.

TOCOM receives orders

DALLAS—The TOCOM division of General
Instrument Corp. announced that it has
received contracts valued at more than $3
million to provide TOCOM Plus addressable
equipment to The Lenfest Group of Abington,
Pa., and Cable Co. of Claremore Inc. in Cla-
remore, Okla.

TOCOM will deliver 15,000 Model 5503
baseband converters with remote control and
18,000 Model 5501 baseband decoders to
Lenfest. Lenfest, which owns and operates 11
cable systems in Pennsylvania, will install in-

itial TOCOM units in Sellersville, Pa., and will
introduce new programming services in the
14,000-subscriber system. Sellersville is the
site of a recent field trial in which TOCOM
equipment is being used to evaluate address-
ability. Plans also call for pay-per-view serv-
ices to be introduced in late 1986 when all
Lenfest systems are interconnected by
microwave, according to the firm. Installation
is scheduled to be completed by May 1.
Cable Co. of Claremore will take immediate
delivery of 3,000 Model 5503 baseband con-
verters for installation in its 2,500-subscriber
system. The system, which passes 5,000
homes, is currently upgrading to 36 channels.

Great Lakes Cable Expo

INDIANAPOLIS —This fourth annual Great
Lakes Cable TV Expo should provide a good
forum for discussion and learning. Featuring
over 30 roundtables, the Expo will take place
on Sept. 25-27, 1985, at the Indianapolis Con-
vention Center. It is sponsored by the cable
television associations of Illinois, Indiana, Ohio
and Michigan. Here is the tentative schedule
of events.

Wednesday, Sept. 25

11 a.m.-8 p.m.—Registration

1-4:30 p.m.—Society of Cable Television En-
gineers hands-on workshop

1-2 p.m.—Cable Television Advertising Bu-
reau presentation on the dynamics of local
cable advertising

2:15-3:30 p.m.—CTAM managment work-
shop, profit/loss management

3:45-5 p.m.—CTAM marketing workshop, im-
proving training programs

4:30-5:30 p.m.—Women in Cable reception

5-7 p.m.—Grand opening of exhibit hall,
cocktail reception

7:30-9 p.m.—Buffet dinner

9-11 p.m.—HBO presents a Rock ‘N’ Roll
Extravaganza

Thursday, Sept. 26

8 a.m.-7 p.m.—Registration

8:30-9:30 a.m.—Continental breakfast
9:30-10 a.m.—Keynote address, Ed Allen,
chairman, NCTA

10 a.m.-noon— Exhibit hall open

Noon-1:30 p.m.—Luncheon

1:30-3:45 p.m.—Technical and marketing
roundtables

4-5 p.m.—Washington update

4-5 p.m.—Local programming seminar

4-7 p.m.—Exhibit hall open, cocktail recep-
tion

7-9 p.m.—The Expo banquet

9-11 p.m.—Showtime/The Movie Channel
presents Ray Stevens

Friday, Sept. 27

8-11 a.m.—Registration

8-9 a.m.—Continental breakfast

8-9 a.m.—State association meetings
9-10:30 a.m.—CEOQO panel with industry
leaders

10:30 a.m.-12:30 p.m.—Exhibit hall open

COMMUNICATIONS TECHNOLOGY




Hard-to-find lockable cabinets
are easy to get here.
Even in quantity.

Just call 800-523-5947"
We have a good selection in stock.

Today, more than ever, it makes
sense to protect your cable TV system
—especially pay TV—from theft and
illegal hook-ups. But, often, a good
cabinet is hard to find.

Not so here. Toner has the cabinet that
will give you just the protection you
need, wherever your multiple-dwelling
equipment is installed—in apartments,
condominiums, cluster housing.

Available in quantity and variety, from
stock. For outdoors. For indoors. In
standard sizes ranging from 8" x 6" x 4"
to 24" x 18" x 6". All with provision for
padlocks. Or supplied with keyed-alike
vending machine locks with a
non-reproducible key.

And, for your tough, theft-prone

Toner standard SP-15-V '
cabinet with vending machine iock.

locations, we recommend our Here’s one of our best sellers: The
SUPER-SECURE™ cabinets. They have SP-15-V—15" x 12" x 6" shown with
flush doors that can’t be pried open, vending machine lock.

fitted with two vending machine locks Has a %" plywood backboard, as all
with non-reproducible keys. Toner cabinets do.

Standard finish is satin gray enamel.
So, whenever you think cabinets for
CATYV, or any kind of pay TV—think of
Toner. And call toll-free.
We probably have what you need
on hand.

As always, it doesn’t cost
you anything to phone and
find out. And get a catalog.
Call 800-523-5947. *In
Pennsylvania 800-492-2512.
Both toll-free.

cable equipment,inc.
969 horsham road
horsham, PA 19044
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AMPLIFIERS and ISOLATORS

m50-550 MHz ﬁ
m/1+ CHANNELS . VIEWSONICS INC.

BLOW NOISE DISTRIBUTION AMP,

VSA-10-550

mHIGH CTB. ouT N
MODEL VSA10-550

is a small amplifier with big line amp/extender
performance. Now multiple dwellings canhavea
cost effective means for increasing signal ievel to
accommodate 8 to 16 more consumers. The
VSA10-550 produces a clear 10db gain through
the frequency spectrum of 50-550 MHz (71 chan-
nels) without ccmpromise of picture quality. Dis-
tortion, noise, crossmod, triple beat levels, and
match exceed or are equal to expensive line
amps or line extenders.

Yo | \ ouTPUT
- 14vDC
SPECIFICATIONS 0l
110VAC
(50550 MHz)
Input Match .............. 14db o b
Output Match ... 14db OT T 1]
i i U *~— —
Noise Figure .............. 10db sao | ! 1 ﬂfx
71 Channel CTB @ +20 DBMV out ... .. ... -65db A =L O A I
(Composite Triple Beat) TS 25 200 30 400 450 500 550
2nd Order Distortion @ +20 DBMV ... .. -70db v w0 [/
71 Channel X Modulation. .............. -70db o | , T
Typical Inp. Level 10 dB—Maximum 20 dB 1 ,.m»‘ S
) NS U N St MH2z
S0 100 150 200 250 300 350 400 450 500 550
OTHER MODEL VSA-10-5502W  10db GAIN 2 WAY CAPABILITY $24.50 ca
VSA-20-550 20db GAIN $24.50 ca.
u
Fl RSTS n VSA-20-5502W  20db GAIN 2 WAY CAPABILITY $29.50 ca.
VS-I1SA-550 0-GAIN - 40db + ISOLATION $19.50 ca.

(Eliminates pick up interaction between
TV sets, VCR, stereo receivers elc.)

Viewsonics — A LEADER IN HI-TECH ACTIVE AND PASSIVE DEVICES OFFERS IN MOST
, SPLITTERS, TAPS, TRAPS, DI-PLEX FILTERS, HI-PASS FILTERS, EQUALIZERS,
TAFanel SSRpCe Ndinost 9. 550 MHz PERFORMANCE WITH 100db RFI INTEGRITY.

CALL 800-645-7600 or 516-921-7080 - ATLANTIC SHOW BOOTH 300/302.




Jones uses
Magnavox equipment

MANLIUS, N.Y.—Jones Intercable has pur-
chased Magnavox's power doubling and
feedforward equipment for two of its systems.
In Janesville, Wis., Jones will upgrade its
240-mile system to 400 MHz by using feed-
forward trunk amplifiers, and power doubling
bridgers and line extenders. The company's
Anne Arundal, Md., extension will include
feedforward trunk amplifiers and power doub-
ling bridgers. Jones has also used this equip-
ment in both its recently upgraded Myrtle
Creek, Ore., system and in its Suffolk, Va.,
new-build.

WAVE goes with Hughes

TORRANCE, Calif. —An order for more than
$1 million has been placed with Hughes Air-
craft Co.'s microwave products division by
Warner Amex Cable Communications. The
order calls for a Hughes AML multichannel
local signal distribution system, including the
AML-STX-141 high-power transmitter, plus
receive site and upstream equipment to be
installed at the Warner Amex Video Entertain-
ment cable system in Milwaukee. The system
is the latest of several Warner Amex major
market systems to use the Hughes AML
equipment.

The system initially will provide TV pro-
gramming to three hub sites where the micro-
wave signals are downconverted back to VHF
using low-noise 450 MHz phase-locked

tory to $1.5 million.

receivers. Each hub site will include solid-state
upstream transmitters to transmit video sig-
nals and addressability data back to the mas-
ter headend

A Hughes Model OLE-IIl microwave line
extender may be utilized at first to expedite
signal delivery during plant construction.
Later, the microwave line extender will be used
as a "hot” standby to back up premium chan-
nels at the master headend site. Automatic
receiver redundancy will be used at the hub
sites to provide a backup in the event of
receiver failure.

Microdyne awards
leading distributor

EAST FARMINGDALE, N.Y.—Microdyne
Corp. recently presented Tele-Wire Supply
Corp. with an award for being Microdyne's
largest distributor of satellite CATV electronics
in the continental United States for 1984

Tele-Wire's Satellite and Electronics Div-
ision was formed in October 1983, when Mar-
tin Ingram joined the company as division
general manager. Ingram initiated the Micro-
dyne distributorship shortly thereafter.

Brad Cable’s new division

SCHENECTADY, N.Y.—Brad Cable Electron-
ics Inc. has officially opened its Converter
Parts Department by promoting John Car-
michael to division manager.

In preparation for the grand opening, Brad
Cable had increased its converter parts inven-

Cablevision Systems
goes with CableData

SACRAMENTO, Calif. —Cablevision Systems
of Long Island, N.Y., and CableData an-
nounced an agreement in which CableData
will provide its data processing services for
Cablevision's subscribersin 11 systems, serv-
ing nearly 600,000 subscribers.

Five data centers will be equipped with Ca-
bleData's on-line system. Long Island, New
York City, Boston, Chicago, and Norwalk,
Conn., will be the focal points of subscriber
billing activity.

Allied awarded LAN bulld

NORCROSS, Ga.—Allied Data Communica-
tions Group Inc. will perform the design, engi-
neering and installation of the local area ne-
twork for the University of California at San
Diego. The network will handle multi-mode
data, video and voice communications for 152
buildings and approximately 6,000 users. One
unique aspect of the network is that it is com-
pletely underground. The distribution routing
follows the underground campuswide tunnel
system.

Poleline merged Into RMS

BRONX, N.Y.—RMS Electronics Inc. an-
nounced the merging of its Poleline Corp. op-
eration with the CATV Division of RMS. RMS
will continue to sell some of the more popular
Poleline items, such as hardware, pedestals,
apartment boxes and traps.

HIGH-PERFORMANCE MODULATION

The DSM-100 Modulator from DX Communications has brought satellite audio-visual clarity to new heights. Specifically
designed with a video carrier output adjustable from + 40 to + 60 dB mV to match system requirements, the DSM-100
Modulator provides high-performance, commercial-quality signal modulation in systems of any size. All at a down-

to-earth price

The DSM-100 Modulator utilizes separate SAW filters for video and audio IF to provide better band-

pass characteristics and superior group delay performance. It also features excellent differential

gain and phase color response with more than 60 dB spurious suppression for excellent
adjacent channel operation. For consistent signal purity, all subcomponent cir-

cuitry is individually enclosed and shielded. In addition, it provides an ex-

cellent cosmetic match when used with the DSA-643A Receiver

For more information, call DX

Communications at

(914) 347-4040, or write;: DX Communications,

10 Skyline Drive, Hawthorne, N.Y
And give a rise to your modulation

10532

-
Please send me information on the DSM-100 DX Modulator.

I Company Name __
Name

Title

Street

I City
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Building a better mousetrap

By David C. McCourt
President and CEO, McCourt Communications Inc.

Although some industry analysts lament the
“there’s no tomorrow” fate of cable tele-
vision-—describing ills from financial stag-
nation to market atrophy-—our industry, in fact,
stands now at the threshold of its greatest
challenge and opportunity since invention of
solid-state circuitry. True, CATV is ailing. But
those are growing pains, not terminal dis-
eases. Soaring construction costs, waning in-
vestor confidence, credibility tarnished by
broken franchise promises, and mounting
municipal and public criticism have halted
expansion in some cases, and forced major
retrenchments in others.

The current convolutions are normal for any
boom industry reaching maturity. There al-
ways comes the moment of truth, and now is
our time. The laws of survival are weeding out
the incompetents, frauds and fly-by-nights,
leaving the professionally and morally fit. This
is healthy. [t is the checks and balances, the
very heartbeat, of free enterprise.

But those reputable survivors, the design-
ers, engineers and contractors who built or are
building the majority of the CATV systems,
face diminishing prospects by virtue of their
accomplishments to date. They've already
wired much of the nation, with the remainder in
planning or underway.

The next step

After you've cabled America what do you do
for an encore? Simple. You do it again. Despite
the pessimists who see our waterglass of op-
portunity as half-empty and draining, in my
opinion it's half-full and soon to overflow. In
fact, we are staring at a multi-billion dollar
market that's perfectly suited to our technol-

ogy and expertise.

We define that market as private communi-
cations systems (PCS), also known as local or
global area networks and as bypasses, since
they bypass telephone company services par-
tially or totally. At their simplest, they're data
links connecting computers in or between
buildings. But they can be long distance, even
giobal, involving microwave stations and sat-
ellites, transmitting voice and video as well as
other data forms.

Whatever they're named and however
they're sliced, they are communications sys-
tems, pure and simple, with installation re-
quiring essentially the same skills and tech-
niques as CATV. We recently built the first
underground PCS in Boston and from a design
and construction point of view, it's not much
differentthan the cable television systemwe're
building in Sacramento, Calif.

If you think a PCS here and there doesn't
exactly add up to a business bonanza, con-
sider the magnitude of the potential market. It
includes the 6,272,808 businesses in the
United States, 6,953 hospitals, 49,014 finan-
cial institutions, 3,280 colleges and thousands
more prospects in numerous categories. Col-
lectively they represent what industry analysts
see as the blueprint for our future.

Technically, legally and economically, the
PCS is indeed an idea whose time has come.
For a one-time investment, they free their own-
ers from the mercy of telephone companies,
enabling them to decrease communications
costs dramatically while increasing capacity,
integrity and security. They're kiddingly called
BYOB —build your own Bell—but are such a
serious threat to telephone systems that those
companies project revenue losses in excess
of $14 billion annually to PCS by the mid-

We’re converter
repair experts.

MAI| Communications, Inc.
MAI CATV, Inc.

Call (800) MAI-CATV

Reader Service Number 11.
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‘Technically, legally
and economically,
the (private
communications
system) is indeed an
idea whose time has
come’

1990s. Already about 35 percent of their reve-
nues, some $810 million a month, is vulner-
able, according to their own studies.

More to offer

Capacity and integrity of private communi-
cations systems are as significant as the cost
savings. Standard telephone services transmit
from 1,200 to 9,600 bits per second, with ac-
curacy deteriorating at higher rates, while a
PCS can handle millions of bits per second
using broadband RF on coaxial cable—and
far higher still with fiber optics that transmit at
the speed of light.

Back in the 1800s, a noted gentleman
named Ralph Waldo Emerson penned the
classic wisdom: “If a man write a better book,
preach a better sermon, or make a better
mousetrap than his neighbor, tho' he build his
house in the woods, the world will make a
beaten path to his door.”

Our industry now has a better mousetrap
called the private communications system.
Analysis indicates a vast market ready and
waiting to be tapped. But will the world beat a
path to our doors? Yes. The rush has already
started. It's so heavy that Boston, as one ex-
ample, has had to declare a six-month morato-
rium on underground cabling in order to pre-
pare for the oncoming PCS stampede.

So let the gloomsayers wallow in their own
defeatism. The rest of us have work to do.
We've got a big, robust nation to wire with
private communications systems.



When it comes to cable plant
construction, it’'sthethingsyoucan’t
see that make the difference.

Any construction company with minimum competency can meet most
esthetic requirements. The real proof of those appearances comes in how
that plant performs.

You can’t see if the expansion loops are properly made, but you'll know it
when the outer sheath breaks and your customers don’t have service. You
can't see if the splicing is properly done, but you’ll know it when there's a
temperature variation and you have a series of opens, shorts or
intermittent problems.

You can’t see if the underground crew removed all the rocks before they
backfilled the trench, but you'll know it when the drops don’t deliver
signal. You can't see where your cable is buried if the sod restoration is
meticulous, but your customers will appreciate it.

The construction division of CSS has the professional expertise and the
experience to meet the most rigid requirements in urban, rural, aerial or
underground plant; whether it's a 5-mile extension, or a major build.

Our competitive pricing and our understanding of management needs so
you'll have the rate of construction you need to meet your bottom line
goals, will be a difference you can see.

c

Construction Division—Raymond L. Galtelli, president
CATV Jerry Haisman, GM

Subscriber 108 State Street/Suite 102

Services, Inc. Greensboro, NC 27408

919-273-5553 (in NC) 800-334-0860

Reader Service Number 12.
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Engineering management—No is yes

By Isaac Blonder
Chairman, Blonder-Tongue Laboratories Inc.

Most of the publications on engineering
management, in my opinion, are deficient in
hands-on experience and tight budgets.
Forty-seven years in electronics with never a
fat budget inspired this editorial.

My first employment as an electronics engi-
neer was in 1938 as the only degreed person
in a radio manufacturing firm producing $6
table radios from 100 percent rejected parts.
Then on tothe General Electric Radio factory in
Bridgeport, Conn., four years as a radar officer
in the Signal Corps, various positions in in-
strument and TV firms, and, finally, to my own
company in 1950, Blonder-Tongue Labs. My
industry background also includes 30 years
continuous attendance on FCC and industry
committees, as well as several hours daily
reading in new technologies.

| shall comment on engineering project
management in two parts—the theory and the
practice.

Theory

There are innumerable routine versions, this
iS one more.

) Describe the objective clearly and
precisely.

Il) Communicate with and gain approval of
the project from every involved segment of the
company.

HI) Collect competitive literature and
prices.

IV) Locate all pertinent technical publica-
tions and compile a representative sample for
the engineers’ personal libraries.

V) Select a team of engineers and techni-
cians able to accomplish the task.

Vi) Require that the parameters of the
product follow the theoretical analysis.

VI) Set a budget and a timetable.

Practice

1) Depends on whether you are imitating the
competition or creating a new product. It's
easy to be precise when there is no creativity,
but just try to create an unambiguous proposal
clear to all participants when only the inventor
has the answers.

i) Selling the project to all levels of man-
agement is like trying to give a useful lecture
on radar theory to a class composed of high
school dropouts, liberal arts students and one
engineer. (That's the Army, Mr. Jones!) The
description must be limited to words of one
syllable, yet accurate enough to define the
product precisely for the engineer.

1) All too often the need for a new gizmo is
trumpeted by marketing, which just discov-
ered that the competition has it on the market
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and it is slaughtering sales. Why is it that
salesmen are deaf to the consumer com-
plaints and open their ears only when their
commission checks get smaller? Also, when
the competitive literature and products finally
arrive at the home office, we discover that the
boogeyman is full of sound and fury but not the
absolute menace so chillingly charted by the
field men. The engineer soon learns to dis-
count the marketing report, particularly the
pricing data, in which their economy items are
compared to his designs, incorporating fea-
tures absent in the targeted competition.

IV) Now, about the library. Words are puny
tools to describe the chaos inherent in library
management! We may as well pass over this
perennial gap in technology transfer, and
praise the superb efforts of the technical mag-
azines whose articles are the primary source
of current industry know-how for both the ex-
perienced and inexperienced design
engineers.

V) In the theatrical world, the call for per-
formers is precise and demanding: “Nubile,
blonde ingenué with southern accent to play
Daisy Mae"; “All American virile juvenile male
for the part of young Jack Armstrong”; etc. For
each play, the producer will see countless
numbers of unemployed applicants bursting
with energy and ambition for their place in the
sun. The engineering manager, however, must
survey his budget-limited cast of characters
and try to fit the new project to the available
players. You've heard the old story: To pro-
duce a new design, one needs 5 percent
inspiration and 95 percent perspiration. The
project team must possess all the ingredients
in proper proportion to the task, a rare occur-
rence in the average laboratory, and the con-
sequential learning curve renders moot the
time and cost budgets! But we press ever
onwards, game to the core!

VI) When an engineer leaves school, he
usually leaves behind his math and much of
his theory. The commercial world wants a sale-
able product, not a masters thesis, thus de-
signs are not evaluated theoretically. As an
example, most of the antennas sold in the
United States do not have statistics comparing
the calculated patterns with the test range
measurements. In any case, few antenna
companies even have accurate measuring
facilities, and cannot compare the range fig-
ures with the theoretical. It must weigh heavily
on the conscience of the engineering man-
ager, when he approves the work of his project
group, unchecked by a paper study of vital
parameters such as gain, bandwidth, dis-
tortion, noise figure, temperature stability,
MTBF for RF products; and switching speed,
error rate, protection scheme, power con-

‘The engineering
manager is usually
alone in his task, facing
adissention from every
quarter, and principally
dependent upon
intuition for decisions
that could wreck his
career’

sumption for digital products.

VII) There are several approaches to a
budget and the accompanying timetable. One
is to demand strict adherence to the original
schedule and correct the problems on-the
production line or in the field. This occurs in a
company dominated by the marketing and
financial executives. The opposite approachis
to wait patiently until the product is perfect, no
matter what the cost and the delay, and pre-
serve the company's quality image.

But the most appropriate tactic is when the
engineering manager injects a strategic NO
into the decision stream. Examples are: mar-
keting demands performance beyond the cur-
rent state of the art; marketing wants the price
reduced below a safe product quality level;
engineering proposes more research time
with little incremental performance; produc-
tion claims the design is unmanufacturable;
and most importantly, should the project be
aborted?

The engineering manager is usually alone in
his task, facing dissention from every quarter,
and principally dependent upon intuition for
decisions that could wreck his career. Here, if
nowhere else, let us salute the lonely bull for
his courage and spirit as he daily enters the
ring fighting the good fight, without spectators
to appreciate his skill, and applause to refresh
his soul.

COMMUNICATIONS TECHNOLOGY



Cable system upgrades

By Martin J. Walker
Vice President, Engineering, Simmons Communications

For many cable systems, a rebuild seems to
be the only answer to a multitude of problems.
However, often upgrading the system rather
than rebuilding it would yield far more benefits
per dollar spent, and might accomplish a ma-
jority of the objectives at far less cost.

All upgrades aren’t rebuilds

A rebuild is, as its name implies, the con-
struction of a complete cable system to re-
place the one that is presently operating. An
upgrade, several years ago, implied merely
the changeout of some or all of the plant elec-
tronics, either by modification to the existing
modules, or by module replacements. Today,
an upgrade means much more. For our pur-
poses, an upgrade will be defined as the im-
provement of performance and/or the in-
crease of channel capacity of a system by the
replacement of specific elements of the sys-
tem on a planned basis. That's quite a mouth-
ful, but simply put, it means “if it ain't broke,
don't fix it!" A well-planned upgrade focuses
on those areas of the system that absolutely
must be improved to accomplish the desired
objectives, whether they are to increase chan-
nel capacity to a predetermined level, to pro-
vide better quality pictures, to achieve better
system reliability, to reduce service calls or to
improve public relations.

There are pros and cons to both rebuilding
and upgrading. An obvious pro for an upgrade
is that it costs less. Since this consideration
may override all others, it clearly must bear the
most weight. An upgrade also can take less
time to accomplish than a rebuild, depending
upon its complexity. There are drawbacks
however. The amount of planning for an up-
grade, as well as the information acquisition
and analysis necessary, could make the total
time frame for the project longer than a rebuild
would have taken. An upgrade can be far more
disruptive to subscribers than a rebuild, be-
cause the existing system is having extensive
improvements made to it. In many cases, an
upgrade cannot be as design efficient as a
rebuild, and the resulting system may not be
as efficient or economic to maintain. Despite
these drawbacks, an upgrade may be the way
to go.

It is important to remember that whatever is
done should be designed to last 15 years or
more—the average lifetime of the electronic
portions of the plant. To do any less will proba-
bly end up costing more in the long run.

Keep your goals in sight

The most important thing to keep in mind
during the planning process for an upgrade
are your objectives or goals. These usually will
fall into several main areas— marketing, eco-
nomic, technical and political. Ali of these
areas are closely interrelated and it is impos-

Table 1

216 o
270

)

All capacities include channels A-1 and
A-2. Bandwidths 400 MHz and higher
include channel A-8 due to HBC

operation,

sible to deal with any of them in a vacuum. ltis
necessary to consider the effect that each of
these has on all the others when setting goals.

Unless the political climate has deteriorated
to the point where an upgrade must be done to
avoid losing a franchise, or unless a franchise
renewal was granted predicated upon an up-
grade, marketing goals will become the driv-
ing factor behind the entire process. The most
logical starting point is to decide what services
will be offered on the upgraded system, in both
the immediate future and several years down
the road. This will determine the necessary
channel capacity in the upgraded system, and
in fact will determine if rebuilding is a viable
alternative. It also will be important to know
how many of these channels will be pay serv-
ices, what sort of tiering (if any) of these chan-
nels will be done, how they will be marketed
and what penetration levels are projected.

Marketing goals are very closely tied to eco-
nomic goals. The new services planned will
generate new revenues, which will be used to
pay for the upgrade (as well as hopefully to
make some profits for the company). These
revenues, combined with the project capital
costs, will create a return on investment that
must be designed to meet corporate needs.
They also will determine if money is even avail-
able to do the upgrade.

Technical goals should focus on improve-
ment of the system in such areas as leakage,
outage reduction, meeting required perform-
ance standards (FCC or otherwise), service
call reduction, and, ultimately, subscriber sat-
isfaction. This in turn will make subscribers
more receptive to new services, thus making it
possible to meet marketing goals

No upgrade should be considered without
keeping the political climate in mind. An up-
grade might be useful in obtaining a franchise
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renewal or extension. A renewal or extension
can help tremendously in obtaining financing
to pay for the rebuild, so the effect your politi-
cal goals have on your economic goals can be
tremendous. It also might be helpful to allow
elected officials to get some political mileage
out of the upgrade, particularly if they are
running for re-election any time soon.

Decisions, decisions

The upgrade planning process is full of de-
cisions that must be made. However, the more
time spent planning, the easier the execution
will be when you swing into action. The most
basic decision deals with system bandwidth
and channel capacity.

There are numerous bandwidths that have
become “standard” in that the vast majority of
cable systems in the United States use them
(see Table 1). it is likely that one of these
bandwidths will be chosen as the upgrade
channel capacity, due to the availability of
standard electronics for them. Some options
are not realistic to consider for an upgrade. Itis
unrealistic to expect to upgrade a 12-channel
system to 80 channels, whereas 23 or 32
should definitely be attainable. A 37-channel
system would be a good candidate for up-
grading to 42 or 54. An unrealistic expectation
will only lead to problems further down the line.

Itis often possible to squeeze in extra chan-
nels on an existing system without major plant
modifications. For example, even a 12-chan-
nel system could possibly add three channels
without changing even electronics. Channels
H and | usually can be safely used with even
single ended electronics, because most beats
generated will fall outside of their band. Chan-
nel J often can be added, depending upon the
degree of roll off in the amplifiers and equal-
izers. Another squeeze that might be accom-
plished would be the addition of channels A-2
and A-1 to the system already using the other
mid-band channels. The addition of channel J
is also often possible in many 21-channel
systems.

Once the channel capacity has been de-
cided upon, itis then necessary to decide how
the channels to be added will be carried. Will
all the channels be added to the basic service,
or will some of them constitute an optional tier
that must be secured? How many pay chan-
nels will be added? The quantity and location
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Cable

size Dielectric 50
412 Polystyrene .62
412 1st generation foam 75
412 2nd generation foam 71
412 Current generation foam .62
.500 Polystyrene 50
.500 1st generation foam 60
.500 2nd generation foam 56
.500 Current generation foam .51
.750 Polystyrene 34
.750 1st generation foam 40
750 2nd generation foam 39
750 Current generation foam .34
625 Current generation foam .41
875 Current generation foam .30

1.000 Current generation foam .27

To find losses at any frequency, use L

Table 2: Trunk and feeder cable losses at various frequencies at 70 F

Cable losses will vary +1 percent/10 F temperature change.

Frequency (MHz)
216 300 330 400 450 500 550
1.35 1.63 1.71 1.88 2.00 210 221
1.65 2.00 210 2.31 2.45 2.58 2.7
1.52 1.81 1.90 2.09 2.22 2.34 2.45
1.35 1.63 1.72 1.92 2.05 2.10 221
1.10 1.32 1.38 152 162 1.70 1.79
1.35 1.63 1.71 1.88 2.00 2.10 221
1.24 1.49 1.56 1.72 1.82 1.92 2.02
1.10 1.32 1.39 1.55 1.65 1.70 1.79
75 90 94 1.04 1.10 1.16 1.22
96 1.15 1.21 1.33 1.41 1.48 1.56
87 1.05 1.10 1.21 1.29 1.36 1.42
75 91 96 1.07 1.15 122 1.23
90 1.08 1.14 127 1.35 1.44 1.46
66 80 85 94 1.01 1.07 1.08
59 72 77 85 92 98 1.03
= Lo [Foo
Fm

of both pay and tier services will be an impor-
tant factor in the cost of providing security for
these channels, so a channel lineup and mar-
keting plans must be decided upon early in the
process.

Another item that would be worthwhile to
consider is advertising sales. Revenues gen-
erated from sales of avails on satellite chan-
nels can help provide revenues to pay for the
upgrade. But they also require additional capi-
tal for equipment and additional rack space in
the headend. It is important to know early on if
ad sales are expected to be an integral part of
the upgrade.

During the process of making the marketing
decisions, other questions will arise that will
necessitate further decisions. Already men-
tioned previously is security—how can the
system revenues be protected by minimizing
unauthorized reception of the signals? For that
matter, how can all the channels be provided
to all subscribers, including those who do not
have cable-ready sets?

The starting point for both of these questions
would be the converter that is to be provided to
the subscribers. This decision is an important
one because a large portion of the upgrade
dollar will be spent on converters and security.
There are many factors that must be taken into
account here. What is the expected penetra-
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tion for each of the services to be added? How
many channels need to be secured? What is
the cost per converter and/or trap? What de-
gree of security is desired? What is the antici-
pated churn? How much will the converters
and/or traps cost to install, and to maintain? All
of these questions need to be answered. In
general, the higher the penetration expected,
the more cost-effective cheaper converters
and traps will be, while for lower penetrations
combined converters/descramblers will prove
to be the better choice. For higher churn sit-
uations, converter/descramblers will be bet-
ter, because subscribers must bring the box in
for a service change.

Along with a decision on the basic convert-
er/security concept, the type of converter must
be decided upon. If traps are to be used,
should the converter be a block converter or a
single-channel output? If converter/descram-
blers are to be used, should they be RF or
baseband units? Should they be single-mode
or dynamic-mode scrambling?

Addressability should not be ruled out. One-
way addressability is both practical and pos-
sible in the upgraded system, and should be
seriously considered for high churn environ-

ments with multiple service levels. Two-way or

off premise systems are probably not viable
unless a complete rebuild is contemplated.

The downside to addressability is, of course,
the converter cost.

Another major area where decisions must
be made is at the system headend. To fill up
those new channels and add that new pro-
gramming, signal reception and processing
equipment must be added. Aside from the
pure economics of purchasing the equipment,
careful consideration should be given to the
physical requirements of adding the equip-
ment to the existing racks and building. Pay
attention to such things as rack space, floor
space, heating and cooling, and power re-
quirements inside the headend. An addition to
the space should be made if needed. Outside,
the availability of land may dictate whether or
not a separate dish, multi-beam feed, or
Simulsat-type is used for additional satellite
channels.

If microwave-fed signals are to be added, a
critical item is the load bearing strength of the
tower. If it won't hold the dish needed, can
appropriate starmounts or other tower
strengthening be done to solve the problem?

Probably the most complex decision mak-
ing will involve the outside plant. It is here that
the largest single portion of the upgrade dollar
will be spent. The larger the portion of the
existing plant that can be saved, the more
cost-effective the upgrade will be.

COMMUNICATIONS TECHNOLOGY
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Table 3: Amplifier spacing using current generation foam cables

m Cable Frequency (MHz)

gain size 216 300 330 400 450 500 550
22 dB 412 — 1630 1350 1279 1146 1100 1048 995
22 dB 500 2000 1667 1583 1419 1333 1294 1229
22 dB 625 2444 2037 1930 1732 1630 1528 1507
22 dB 750 2933 2418 2292 2056 1913 1803 1789
22 dB 875 3333 2750 2588 2340 2178 2056 2037
22 dB 1.000 Spacing 3729 3056 2857 2588 2391 2245 2136
26 dB 412 infeet 4976 1595 1512 1354 1300 1238 1176
26 dB 500 2364 1970 1871 1677 1576 1529 1453
26 dB 625 2889 2407 2281 2047 1926 1806 1781
26 dB 750 3467 2857 2708 2430 2261 2131 2114
26 dB 875 3939 3250 3059 2766 2574 2430 2407
26 dB 1.000 [ 4407 3611 3377 3059 2826 2653 2524

In all likelihood, the majority of the plant
electronics will not be salvageable, except for
plant extensions or amplifier replacements
that might have been made with equipment
that will pass the entire new desired band-
width. If the system upper bandwidth limit is
increased, it also is unlikely that many of the
passives and connectors can be salvaged,
due to design changes in the plant.

Itis far more likely that much, if not all, of the
cable, strand and hardware can be saved,
which is extremely important since that is
where the majority of rebuild plant costs lie. Let
us now examine each of the major plant com-
ponents, and discuss in detail some of the
information needed and questions to answer
to make decisions on what can and can't be
salvaged.

Trunk electronics and design

It is likely that some form of replacement of
plant electronics will need to be done since the
system was probably designed to take advan-
tage of the electronics’ full bandwidth at the
time it was built. The major ways to realize cost
savings in this area will be in the use of re-
placement modules and/or modification kits to
be added to the existing modules, and in re-
tention of the existing amplifier modules.

The following questions were designed to
provide the information needed to decide how
much (if any) of the existing electronics and
design can be retained. It is assumed that an
adequate system as-built map is available.

1) What will the system’s new upper band-
width limit be? Is it the same as the present
one, or is it higher?

2) If it is higher, will the present modules
pass this bandwidth? If so, what about the
amplifier chassis, equalizers and pads?
Sweep testing should be performed to deter-
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mine this information. Quite often, particularly
on older equipment, the manufacturer's spe-
cifications can be exceeded.

3) If available, what are the manufacturer’s
specifications for the equipment? Important
items are module gain, station gain, noise
figure, and distortion specifications at rated
output, particularly with full loading of the
planned number of channels.

4) What is the power consumption of the
modules? Can they operate at both 30 and 60
volts? If they can be switched either way, what
is involved in the switch?

5) If replacement modules or modification
kits are available, and the existing modules will
not be retainable, what are the answers to the
questions in 3) and 4) for the replacements?

6) Is the physical integrity of the ampilifier
housings for water feakage, thermal dissipa-
tion, and RFI leakage such that use of avail-
able replacement modules and/or modifica-
tion kits make sense, or should the housings
be replaced? If they should be replaced, it
may make more sense just to buy complete
new stations.

7) Will the existing system power supplies,
operating at their present location and voltage,
be able to handle the power requirements of
the new modules? Can they be switched to 60
volts to allow for lower current draw? Is their
physical condition such that they should even
be considered for retention? Should they be
upgraded by the addition of surge protection,
time delay relays, or standby capabilities? All
of this assumes retention of the present ampli-
fier locations, which may not be possible, as
we shall soon see. If the present power sup-
plies are not metered, this is a good time to
have them done.

8) Whatis the present trunk cascade? What
will the worst-case performance to the sub-

scriber be, assuming new electronics in the
present location? If it does not meet accept-
able minimums, a trunk redesign is necessary.

9) What pilot carriers do the present mod-
ules use, and what will the replacements use?
If they are discrete carriers, will this render any
channels unusable?

10) Can any trunk rerouting shorten cas-
cades and improve system performance?

11) Is the trunk bonding and grounding
adequate, or should additional verticals and/
or bonds be added? The preferable situation
would be to have verticals one pole away from
each active station, in every direction.

12) Whatis the present automatic gain con-
trol (AGC) spacing between AGC stations?
AGC every third station may have worked just
fine for your 12-channel system, but it will need
to be decreased to at least every second sta-
tion for expanded bandwidth.

Trunk cable

1) Now we come to the heart of the matter.
What is the existing trunk spacing, in feet,
between stations? What type of cable is each
section? What is the cable loss, in dB, at both
the present highest frequency and proposed
highest frequency? These should be deter-
mined using both manufacturer’'s specifica-
tions and by actual sampling, testing several
sections of the plant. At the same time, the
signal return loss (SRL) of these sections
should be checked across the entire band-
width of interest, to ensure that all desired
channels will be useable. Make sure to check
all older types of cable in the system. If manu-
facturer's specifications are not available,
Table 2 may be used as a guideline to deter-
mine what the cable attenuation should be at
various frequencies. Maximum, rather than
nominal, attenuation specifications have been

COMMUNICATIONS TECHNOLOGY
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Cable

size Dielectric 50
RG-59 Foam 1.78
RG-59 Solid [ 2.22
RG-6  Foam Lossin 143
RG6  Solid dB/100 feet ; 7,
RG-11 Foam [ 87
RG-11  Solid 1.20

Table 4: Drop cable losses at various frequencies at 70 F

Frequency (MHz)

216 330 400

3.59 4.27 4.47 4.98
472 5.62 5.89 6.49
2.90 3.46 3.62 4.04
3.80 4.52 4.74 5.22
1.88 2.24 234 2.61
2.61 3.12 3.27 3.60

450 500 550
5.30 5.61 5.89
6.88 7.26 7.61
4.31 4.57 4.7
5.54 5.84 6.12
2.78 2.95 3.10
3.82 4.03 422

used, to allow for increases due to aging.

2) At the same time the above testing is
being performed, a physical check of the en-
tire trunk should be performed. Are there ex-
cessive splices, sheath cracks, corrosion,
storm damage, bullet holes, water damage or
other defects that might render certain sec-
tions of cable unuseable? If so, you should
plan on replacing these in any event and so
mark them on the map. If any particular type of
cable has had a history of maintenance prob-
‘lems, or has needed frequent replacement,
you should plan on replacing all of that par-
ticular type of cable as well.

3) After you have determined which cable
will definitely be replaced due to problems, itis
time to deal with the remainder. The objective

here is to preserve as many of the present
trunk locations as possible, to avoid having to
make extensive feeder changes, to preserve
existing cascades where advantageous, and
to preserve existing power supply locations. It
is helpful at this point to note the spacing, in
dB, at the new upper bandwidth limit between
each station in the trunk. This will determine if
standard gain modules may be used through-
out the system, or if some or all increased/
high gain modules must be used. If amplifier
spacings exceed the maximum station gain of
the available amplifiers chosen for the new
system, it may be necessary to replace certain
trunk sections with current generation cables
to shorten the spacing between stations. Table
3 denotes station spacings in feet for current

Get us into
your system.

To keep subscribers happy,
you need fast, accurate, afford-
able system maintenance
Which means you need our
Model 1881 System Analyzer.

With this microprocessor-
controlled, 4 MHz to 1 GHz
instrument, you can quickly de-
tect amplifier distortion all the
way from headend to sub-
scriber. Tests are as simple as
pushing a button. Built-in fea-
tures include carrier to noise,
hum maodulation, FM deviation,
cross modulation, and com-
posite triple beat. The Model
1881 also calibrates itself auto-
matically, which ensures
accurate repeatability.

For a free demonstration,
call Toll Free B00-622-5515.

In Indiana, phone
317) 788-5865.]) Wavetek
ndiana, Inc., 5808 Church-
man, [P. 0. Box 190] Beech
Grove, IND 46107. X
810-687-6038.
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generation cables at various frequencies.

4) If it has been possible to preserve all
amplifier locations due to use of higher gain/
higher output capability amplifiers and/or ca-
ble replacement, then the performance calcu-
lations done previously are still valid. If not, a
recalculation using the new trunk design
should be performed. Unless there have been
major changes in design, there should notbe a
major performance difference. If conventional
push-pull amplifiers cannot meet desired per-
formance objectives, then serious considera-
tion should be given to advanced tech-
nologies such as feedforward and parallel
hybrids

5) it would also be a good idea at this time
to look at any potential system extensions, and
make sure that the extended system will per-
formin as satisfactory a manner as the existing
system

Feeder electronics and design

If the system upper bandwidth has not
changed, and the trunk locations have been
preserved, it probably will not be necessary to
do any more than upgrade the active electron-
ics and replace any defective items in the
feeder plant. If an expanded bandwidth is to
be used, however, a more detailed analysis is
necessary

1) What is the bandwidth of the existing
taps and passives? Representative samples
of each type should be checked to see what
they will pass. (Don't automatically write off
pressure taps, either—one system that was
upgraded in 1980 successfully passed 260
MHz through a multitude of pressure taps, with
less through insertion loss than directional
taps.) Other items to check include through
loss and tap loss across the entire band, flat-
ness of response, return loss, RFI leakage
integrity, port-to-port isolation, capability of the
device to pass 60 V as well as 30 V without
excessive hum, and overall condition of the
devices. If the devices are clearly in poor
physical condition, they should be replaced
without any question.

2) What is the feeder cable loss at the new
high frequency? Since feeder cable is typically
broken up by taps and passives much more
frequently than trunk, it will probably not be
necessary to replace any of it unless physical
problems exist. In order to check the distribu-
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tion design at the new upper bandwidth fre-
quency, the cable should be checked for
attenuation.

3) What is the existing line extender spac-
ing? Will the new line extenders work in the
present locations, with proper input/output
levels, or must they be respaced? Be sure to
check power supply loading in both cases, as
the new line extenders probably will draw
more current than the old ones. If the system
currently operates with more than two-three
line extenders per mile, you probably will ben-
efit by respacing.

4) What is the present line extender cas-
cade length? If it exceeds two in cascade, it is
beneficial to see if the cascades can be re-
duced, due to increased distortion and due to
AGC limit considerations. If feeder redesign
cannot accomplish this, trunk extensions
should be considered.

5) What will the tap output levels at the new
upper bandwidth limit be, and at channel 2,
with the new bridger and line extender levels
and locations? Will the output levels provide
sufficient levels for all subscribers, particularly
for multiple outlets (which are on the rise, due
to VCRs)? Typically, tap outputs need to be at
least 2 dB higher at 300 MHz than at 216, and 3
dB higher at 400 MHz. The alternative to this
would be to change to a lower loss drop cable.
For example, if existing drops are RG-59 solid
dielectric in a 216 MHz system, a switch to

foam dielectric would result in an almost iden-
tical loss at 400 MHz (see Table 4). Drop
replacement, however, may not be as cost-
effective as a feeder redesign, particularly if a
large number of taps are already planned for
replacement. Also, don't forget, reverse feed-
er tilt and converter overload in line equalizers,
which were not needed at 216 MHz, but be-
come a very real fact of life at 300 MHz and
above. Tap outputs are also very critical when
scrambling, to ensure proper descrambling
operation.

6) It's also a good idea to check your house
counts when doing your feeder checks. Hope-
fully, you will add new basic subscribers when
you add the new channels, and you want to be
able to feed them. It is also a good idea to
eliminate any drop splitters on the existing tap
ports, to make sure levels to all subscribers are
correct.

Connectors and leakage

All new taps, drops, passives and amplifier
housings should have new connectors with
integral RF sleeves placed on them when
splicing. Proper anti-corrosion and water-
proofing measures should be taken. If the
system has not been doing regular leakage
monitoring and correction, a 100 percent sys-
tem sweep at this time would be a good idea.
Any location needing new connectors also
should have the tap or passive at that location

replaced at the same time, to avoid future
problems if the device is borderiine.

Drop replacement can become a very ex-
pensive portion of an upgrade, but must be
done if they will not meet leakage specific-
ations, or if there are significant maintenance
problems with them. Areas to look at include
age, condition, splices, usable bandwidth,
grounding to electrical codes, improperly
wired apartments, and leakage. It would also
be a good idea to examine such things as drop
tagging, locking terminators and security
shields at this time.

Cost-effective planning

After the analysis described herein has
been done, a detailed capital budget can be
prepared. If you compare this with the budget
for a complete rebuild of the system, it will be
realized that significant cost savings can be
found. The amount of these savings will be
directly proportional to the amount of time
spent in analysis and planning.

Martin Walker is a veteran of nine years in the
cable industry. Prior to joining Simmons Com-
munications in early 1983 as vice president,
engineering, he served with ATC, Warner
Amex and Harte Hanks in a variety of posi-
tions, including director of engineering. He
has upgraded more than 20 systems, ranging
in size from 500 to 40,000 subscribers.
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warehousing, inventory control, electronics,
pre-testing, and system alignment and proof-
of-performance. The major component prices
are broken down as follows:

Electronics per mile $2,030
Passives and taps per mile 522
Cable per mile 597
Connectors per mile 296
Hardware per mile 65
Labor per mile 1,904
Total construction per mile $5,414

The final step in the process is 10 plan a
good customer information campaign through
local media and access channels, along with a
method of handling expected customer com-
plaints and phone calls. We have budgeted $3
per subscriber for this purpose yielding $153
per mile in cost.

Tabulating the cost areas the total rebuild
retrofit cost will be $6,200 per mile. Using a
cost-per-channel-per-subscriber guideline
our capital investment (excluding converters if
required) will be $6.39 per subscriber per
channel added. A radical rebuild including

new construction, removal of old plant, drop
swings, and pre-engineering for the same
plant would run $14,950 per mile and yield 54
channels thus the cost per subscriber per
channel added would be $8.88 or.a 39 percent
increase over retrofit. If the excess channels
above the 40 yielded by retrofit are in fact
overhead for future, the real cost per active
channel would be $15.42 or 2.5 times the
retrofit cost

It is easy to see that the critical step in
determining the type of rebuild will be to deter-
mine what end result is desired. Many deci-
sions have been based on the emotions of the
situation at hand without having the full data to
make a rational decision. Not every system
needs to have a 54+ channel capacity to
properly serve its subscribers. Consider this:
At a $6.39 per-channel per-subscriber cost,
each unused channel in a 500-mile system will
represent an investment of $162,945 in plant
cost. At the $8.88 for radical rebuild the plant
investment will be $226,440 per unused chan-
nel

The final factor that must be considered in
the cost analysis is the subscriber audit. In the
case of the radical rebuild this step can be
taken at any time prior to transferring the drops
from the old plant to the new plant. In the case

of the retrofit this step must be completed prior
to work starting in an area.

Inthe final analysis, the retrofit rebuild proc-
€ss can be very cost-effective if proper pre-
planning steps are taken, cost areas are well-
defined and, perhaps most importantly, areas
of responsibility are properly assigned. As with
any major construction project divided re-
sponsibilities lead to confusion and mis-
understandings. In the retrofit project the re-
sults are immediately felt because subscribers
are affected on a current basis

It also should be understood that not all

systems can be retrofit rebuild due to config-
uration, cascade lengths or cable degrada-
tion. If your system has been well-maintained
and extensions have been added to meet the
original design criteria, in most cases you will
find that available gain versus performance
technology (i.e., power doubling and feedfor-
ward) coupled with lower loss passive devices
will allow frequency extension on a retrofit
basis in a cost-effective manner.
The prices given in this article are based on a
specific system analysis and will vary widely
from system to system based on the particular
requirements. They are provided for example
only
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Stop System Problems Before They Stop You
with Broadband’s New Alarm/Controller System

Designed to operate over one-and
two-way cable or LAN systems, the
Alarm/Controller lets you monitor
remote sites such as headends or
earth stations from your office,
home or any other location con-
nected to the system. With remote
monitoring capability, you can
monitor such things as headend
temperature, standby power status at
the remote site or anything else that
will detect potential problems before
they cause system outages. You can
also use the unit for remote site
security by connecting a door switch
to the transmitter. You will know
within a few seconds if someone
breaks into your headend.

You can also turn test equipment
or other electrical or electronic
devices on and off from anywhere

in a two-way cable system or down-
stream from the controlling location
in a one-way system.

The Alarm/Controller system
includes one transmitter and one or
more receivers operating on the
same frequency. With the system,
you have up to 8 channels for con-
trol or monitoring at the same time.

So that you will know when an
alarm occurs without having to
watch the receiver, there is an aural
alarm to alert you when something
happens. There is also a light that
shows which alarm or control
channel has been activated.

For about the same cost as a
signal level meter, you can improve
your system operation, prevent theft
from remote sites and control equip-

({41} BROADBAND

Quality and Innovation

See us at the Atlantic Show at Booth 504.
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ment from remote locations.

For additional information on
specifications, pricing and delivery,
call us toll free at 800-327-6690, or
write Broadband Engineering, Inc.,
1311 Commerce Lane, Jupiter, FL
33458-5636.

Features:

¢ Operates on 29.45, 74.45, 10945 or
160.45 MHz.

¢ 8 alarm or control channels

¢ High noise immunity for reliable
operation

e Multiple receivers can be operated
from a single transmitter

¢ Rack mounted transmitter

¢ Free standing receiver (converter size)

¢ High receiver sensitivity for low
control levels on system

¢ Sync light to show receiver and
transmitter are communicating




Table 1
0.750" gas- 0.875" gas- 1.000” gas- 0.750" air

Cable size injected injected injected dielectric
Attenuation (dB/100’ (@ 400 MHz) 1.06 0.91 0.84 0.91
Total loss (dB @ 10 miles) 560 481 444 481
# amplifiers @ 22 dB 26 22 21 22
Cable cost/1,000 $ 340 $ 430 $ 605 $ 370
Total cable cost $17,952 $22,704 $31,944 $19,536
Amplifier cost ($800 each) $20,800 $17.600 $16,800 $17,600
Total cost $38,752 $40,304 $48,744 $37,136
Percent difference reference  3.9% 20.5% -4.4%
Cascade factors (dB)

Synchronous—CTB, XM 28.3 26.8 26.4 26.8

Random—noise 14.15 134 13.2 134
Distortion improvement (dB)

C/CTB reference 1.5 1.9 1.5

C/N reference  0.75 0.95 0.75
*Courtesy of Frank Ragone, Comcast Cablevision Corp

Fundamental processes
in upgrades or rebuilds

Many technicians and engineers are consid-
ering an upgrade or rebuild of their plants in an
effort to provide more channels and better
service to their subscribers and increased
revenues to the system owners. This article,
in outline form, will attempt to provide some
guidance in addressing some areas of con-
cern when implementing such projects.

By Dave Franklin

Vice President, Engineering. Adelphia Communications Corp
The successful execution of any new-build,

rebuild or upgrade project is largely depen-

dent upon the amount of consideration given

to the fundamental processes outlined below.

Maps

1) Maps can be divided into two classes:
strand or "as-built.”

A) Strand maps are required in new-build,
extension or rebuild situations. They show
pole-line information including routing, pole
ownership and configuration, footages and
house counts.

B) As-built maps are required in system
upgrades. They provide existing plant infor-
mation to include equipment placement, type
(i.e., directional coupler vs. splitter) and value
(i.e., tap value or line extender gain). This
information is in addition to that given by the
basic strand maps.

i) All maps should show the following infor-
mation:

A) Existing or proposed trunk routing.

B) Natural or man-made obstacles or barri-
ers (i.e., power transmission lines, rivers, etc.).

C) Design instructions—maps should be
surveyed and marked to indicate: 1) design—
build; 2) design-—do not build (for possibie

future expansion); and 3) do not design.

D) Existing or proposed institutional net-
works or return lines/paths.

E) Apartments/muitiple dwellings—show
separate buildings, with dwelling units, and
distribution feed points.

F) Newly constructed plant sections of ad-
equate bandwidth/channel loading capacity
to be incorporated in the new system.

Design objectives

1) With any new-build, rebuild or upgrade
project, these design objectives should apply:
A) low signal distortion, B) minimum number of
active components, C) short cascades, D) low
cost, E) high reliability, F) low maintenance
requirements, and G) future growth reserve.

Il) These objectives are interdependent so
that adjustments to one will affect some or all
others. The ultimate design objective is to bal-
ance these items so as to deliver good quality
pictures for the greatest period of time with the
least effort and cost. Consider the following
when designing the new plant.

A) Desired bandwidth/channel capacity —
it is possible to build plants today capable of
600 MHz bandwidth, but that doesn’t mean
that it is practical to do so. Consider your
present channel loading, the physical area
you need to cover and new program require-
ments when determining your proposed de-
sign bandwidth.

B) Distortion limits/system levels—signal
distortion is directly related to system levels.
As input levels decrease, signal carrier-to-
noise ratio (C/N) degrades and pictures be-
come “grainier.” As output levels increase,
cross-mod (XM) and composite triple beat
(CTB) performance degrades and pictures

COMMUNICATIONS TECHNOLOGY

‘It is possible to build
plants today capable of
600 MHz bandwidth,
but that doesn’t mean
that it is practical to
do so’

begin to show interference. Typical design
distortion limits are as follows:

Carrier/noise (C/N) = 43 dB
Second order (SO) = 60 dB
Cross-mod (XM) = 54 dB
Composite third (CTB) = 53 dB

Low frequency (hum) = 34 dB or
2 percent

Note: Inexpanded frequency systems (450
to 600 MHz) composite second order distor-
tion becomes a limiting factor.

C) Channel assignments—alternate chan-
nelization plans provide some degree of ex-
cess “headroom” in distortion limits/system
level determination. There are three channeli-
zation schemes currently in use; these are as
follows:

1) Standard —uses standard FCC channel
assignment with the picture carrier set 1.25
MHz above the channel’'s lower band edge.

2) Incrementally related carrier (IRC)—
uses a frequency stable comb generator to
phase lock all channels (except 5 and 6) to the
standard FCC channel assignments. Chan-
nels 5 and 6 are also phase locked, but their
frequency bands are offset 2 MHz to give
multiples of basic 6 MHz separation. All chan-
nels are operated with the picture carriers set
1.25 MHz above the lower band edge. IRC
yields a subjective distortion improvement of 3
to 6 dB, which allows output level increases of
1to 3 dB.

3) Harmonically related carrier (HRC)—
uses a frequency stable comb generator to
phase lock all channels to a multiple of 6 MHz.
This technique moves the picture carriers to
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the FCC assigned channel band edge (i.e.,
channel 2 moves to 54 MHz from 55.25 MHz).
This technique yields a subjective distortion
improvement of 4 to 8 dB, which allows output
levels to increase 2 to 4 dB.

Use of an alternate channelization plan may
allow you to implement an upgrade at a lesser
cost than a complete rebuild by enabling you
to use higher output levels in the new plant.

D) System automatic level control (ALC)
—judicious use of system ALC will provide
increased reliability and stable picture quality.
The system’s typical temperature range
should be determined and the system should
be designed to operate satisfactorily within
this range.

Most current systems employ standard
video carriers as trunk system pilots, using one
pilot in the low-band for slope contro!l and one
pilot in the super-band (channels J to W) or the
hyper-band (channels Z-A to 2-0) for gain
control. Pilot frequencies should be chosen
carefully as they will be responsible for main-
taining system levels throughout the trunk sys-
tem for the life of the plant. Most manufacturers
have standard pilot frequencies, with other
frequencies available at an added cost. Where
possible, standard frequencies should be uti-
lized to avoid unnecessary confusion and
expense.

Carriers chosen for system pilots must be
very stable in both frequency and signal level.
Itis desirable to avoid the use of off-air signals,
especially distant signals subject to deep
fades and low-quality UHF carriers. High-
quality modulators provide reasonably stable
carriers for system pilots, and these should be
used whenever possible. The video source for
these modulators should be from a constant
(24-hour) feed, not subject to time or tone
switching. Under no circumstances are
scrambled or encoded video carriers to be
used.

Distribution level control is generally ac-
complished through thermal compensation
schemes. This is generally adequate for most
applications where line extenders are limited
to cascades of two or three. Do not use thermal
compensation in underground plants. Equip-
ment exposed to the temperature variations of
the elements will not track the buried cable
temperature variations.

Upgrade vs. rebuild

The decision to uprade or rebuild a plant is
dependent upon many factors, each with a
varying influence determined by the desired
result. Listed below are some of the considera-
tions that should be addressed when making
this decision.

1) Mechanical condition of existing plant

A) Strand and hardware: Good quality
strand and hardware, handled properly,
should last approximately 30 years.

B) General plant construction
requirements: 1) adequacy of current anchor-
ing; 2) adequacy of current bonds and
grounds; 3) broken lashing wire; and 4) make-
ready clearance violations.

C) Factors regarding cable: 1) size and
generation; 2) return loss measurements to

desired frequency limits; and 3) cable reflex-
ure during equipment changes and splicing.

D) System power requirements: 1)existing
power supply capacities—voltage (60 VAC
capability?) and current (14 amp capability?);
2) new equipment power requirements; 3)
power passing capability of existing system
passives; and 4) troublesome power supply
locations (standby power?).

E) System taps and passives: 1) desired
tap level—typically 11 dBmV at 330 MHz or 12
dBmV at 400 MHz with not less than + 7 dBmV
out onthe lowest carrier; 2) reverse tilt—output
level of lowest frequency carrier should not
exceed that of highest frequency carrier by
more than 4 dB; and 3) allowance for long
drops—typically 4 dB.

F) Drop maintenance: 1) transfer or change-
out existing drops; and 2) provide adequate
drop bonding at time of transfer or change-out.

General design considerations

1) System configuration

A) Trunk/feeder configuration: 1) single
trunk/single feeder; or 2) dual trunk/dual
feeder.

B) Back feeds or express feeders allowed:
1) aerial—allows for longer distribution runs,
greater reach; or 2) underground—could
mean ditference between trenching and plow-
ing, added expense.

C) Extension requirements—tie into exist-
ing trunk runs.

D) Reverse feed requirements: 1) point-to-
point; and 2) multipoint-to-point.

I) Design technology—the choice of
which distribution technique and cable type to
use is affected by many competing factors,
but the prime consideration must be cost ver-
sus performance. Generally, if your system
can be adequately served using conventional
push/pull hybrid amplifiers and standard .750”
trunk and .500" feeders, your choice is simple.
If, however, the physical size of your system
and the desired bandwidth are such as to
deny the use of these products, you must
batlance the following alternatives.

A) Alternate amplifier technology:

1) Power addition techniques—as system
bandwidth and channel ioading increased,
cross-modulation and composite triple beat
distortions worsened. To compensate for this
effect, systems levels, especially distribution
levels, were decreased and operational tilts
were increased. This in turn called for lower
tap values to be used (to maintain minimum
signal level outputs), which caused an in-
crease in tap insertion loss. In addition to the
higher insertion losses of the lower value taps,
additional loss was incurred at the wider
bandwidths. Taps and passives began to
show a significant amount of tilted loss (simitar
to cable attenuation), which further aggra-
vated feeder design. All of these causes (lower
levels, greater tilt, greater insertion losses)
contributed to a shortening of total feeder
length that caused a decrease in the system’s
feeder/trunk ratio (as more trunk was required
to reach places where feeder could no longer
suffice), which was reflected in higher total
system cost.

COMMUNICATIONS TECHNOLOGY

In an attempt to recover the desired output
level capability, a technique using paraliel
amplifiers in a power addition circuit was de-
veloped. This technique provides approxi-
mately 2.5 dB more output capacity without
adding significantly to the distortion products.
As system bandwidth continues to increase
(i.e., from 400 MHz to 600 MHz) some manu-
facturers are considering the use of parallel
power addition circuits to maintain the re-
quired distribution levels.

2) Feedforward techniques—feedforward
amplifiers incorporate an error amplifier, delay
lines and directional couplers configured to
cancel distortion products generated in the
main amplifier. This technique provides sig-
nificant improvement in carrier to cross-
modulation and composite triple beat ratios,
approximately 12 dB to 15 dB. Due to non-
linear amplification characteristics, we are not
able to fully utilize this improvement in in-
creased signal output capability; we tradition-
ally use this improvement in long distance
signal transportation (super trunks) to provide
for distribution hubs or isolated population
clusters.

3) ldeal utilization—use feedforward trunk
amplifiers as required to provide high-quality
signal transportation to hub sites, isolated
areas and plant extremities. Use power addi-
tion bridges and line extenders to maintain
distribution output levels. Wherever possible,
use conventional push/pull amplifiers to keep
capital and operational costs to a minimum.

B) Cable sizes and types:

1) Size—the larger the cable, the less the
attenuation, hence the greater distance al-
lowed for a unit of gain. It must also be remem-
bered that larger cables cost more.

2) Type—generally speaking there are
only two types of coaxial cable in use today:
gas-injected foam and air dielectric tubular.
The mechanical properties of both types of
cables have improved dramatically over the
years to the point where now they are both
equally suitable for use as the occasion war-
rants. As with size considerations, cost versus
performance is the prime factor to be con-
sidered when deciding which type to use.

A comparison of gas-injected foam cable in
different sizes used in identical situations is
given in Table 1 to indicate total cost differen-
tial. Also included is a comparison of 0.750” air
dielectric cable. This comparison should indi-
cate cost/performance considerations that will
be useful in your system design project. Using
this model, you should be able to more fully
evaluate your needs.

Summary

It is hoped that these brief notes and com-
ments will be useful when the task of upgrad-
ing or rebuilding a plant is necessary. | must at
this time acknowledge the extensive contribu-
tion of Frank Ragone, vice president of Engi-
neering for Comcast Cable Corp., for much of
the data contained herein. Ragone presented
much of the background information for this
article to the Delaware Valley Chapter of the
SCTE in two sessions during the fall of 1984
and spring of 1985.
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opinion and order on Docket 21006! To find out how
it will impact your operation, you should attend:
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Table 1: Cost analysis of Placer County upgrade

A) FM transportation trunk with new distribution actives

1) FM trunk
Cable
Trunk amplifiers

FM trunk total
2) 35-channel FM headend
3) New distribution electronics

Type

AGC Tk. w/Br
Man Tk. w/Br
AGC Tk. Only
Man Tk. Only
Term dist.
Line ext.

Tk. P/S

Total distribution actives
*Fifty percent of line extenders can pass 300 MHz

4) 35-channel distribution headend
FM trunk with new distribution actives total

B) Feedforward trunk with conventional line extenders

Type

AGC Tk. w/Br
Man Tk. w/Br
AGC Tk. Only
Man Tk. Only
Term dist.
Line ext.

Total

*Fifty percent of line extenders can pass 300 MHz

C) Power doubling actives
Type
AGC Tk. w/Br
Man Tk. w/Br
AGC Tk. Only
Man Tk. Only

Term dist.
Line ext.

Power doubling total

*Prices include trunk power packs

= $26,000
= _$16,000
$42,000
$81,000
Quantity Extended cost
73 $39,000
73 31,500
2 800
2 600
44 16,500
240° 38,200
97 __8300
$134,900
$ 56,000
$313,900
Quantity Extended cost
73 $76,200
73 69,800
2 1,800
2 1,600
44 22,100
240 38,200
$209,700
Quantity Extended cost
73" $42,700
73* 37,200
2 800
2" 600
44° 13,600
473 94,600
$189,500

Applying parallel hybrid

to a Starline 20 upgrade

By Gerry Anstine
District Engineering Manager, Group W Cable

In the spring of 1984, Group W Cable de-
cided to upgrade its system in Placer County,
Calif., in order to add new services with im-
proved technical performance. At that time,
the system offered 12 channels of program-

ming to 5,500 basic subscribers. The plant
was constructed entirely of aluminum-type
trunk and distribution cables, some now ap-
proaching 20 years of age. Portions of the
distribution system still used pressure taps,
and the active components were a combina-
tion of Jerrold push-pull and Kaiser single-
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‘Several options for
reaucing amplifier
cascade were explored
but those requiring
construction of
microwave towers or
large diameter earth
stations were
eliminated’

ended equipment. The last plant upgrade had
been done about 10 years earlier by the previ-
ous operator, Teleprompter Corp. At that time,
a new .750 trunk had been added.

The service area

The area served by our Placer County sys-
tem extends from the California/Nevada bor-
der at the north end of Lake Tahoe, westward
around the lake for 14 miles. Since most of the
homes in this area are near the lake, there are
few sub-trunks of any noteworthy cascade.
One of the major obstacles to the upgrade was
a resuit of the nature of this service area; i.e., a
long amplifier cascade comprised of 44 trunk
amplifiers, a terminating distribution amplifier,
and three line extender ampilifiers.

Several options for reducing amplifier cas-
cade were explored but those requiring con-
struction of microwave towers or large diame-
ter earth stations were eliminated. This deci-
sion was based on the environmentally
sensitive nature of the Tahoe Basin, and past
difficulties in obtaining special use permits for
such facilities. There was good reason to be-
lieve that the local planning agency would
biock efforts to develop a second headend
site. Consequently, Group W was forced to
limit its evaluation to such options as FM
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supertrunks, new technology amplifiers and
fow-loss cables.

Selection of the distribution actives
During April and May of 1984, several manu-
facturers were contacted about equipment
specifications, pricing information and op-
tions. Technical performance calculations
were completed in conjunction with cost
analyses. Three options, each capable of 35-
channel delivery, were identified: 1) adual FM
trunk approximately seven miles in length with
new distribution electronics; 2) new feedfor-
ward trunk and distribution amplifiers with
conventional line extenders, and 3) power

doubling trunk, distribution and line extender
amplifiers designed to fit existing Jerrold hous-
ings. A total rebuild using new low-loss cables
did not appear to be necessary since the
existing plant was in compliance with the
original design. Also, the other options were
more cost-effective and still capable of meet-
ing our proposed performance standards of:
a) carrier-to-noise >43 dB at the TV terminals
and b) carrier-to-composite triple beat > -53
dB.

Based on the cost analysis in Table 1, the
power doubling option was selected since it
combined technical performance with the
most cost-effective solution. It also provided
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capability of 40-channel carriage, five more
channels than the original objective.

Determining operating levels

A decision was made to leave trunk ampli-
fiers in their current locations. This would re-
duce outage time and speed up completion of
the project. Distribution levels were selected
that allowed the current operation to continue
without a tap change-out. A linear extension of
these levels established the operating levels
above 220 MHz. The calculations in Figure 1
demonstrate the expected performance of the
distribution amplifiers operated at those
levels.

17 dB gain conventional
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With the performance of the distribution sys-
tem determined, it was possible to assign
operating levels to the trunk that resulted in
overall plant performance consistent with de-
sign objectives.

Once the plant carrier-to-noise performance
was established, it was possible to determine
the minimum converter input levels that would
result in 43 dB C/N at the TV terminals. This
compared to our current design resulted in the
change of only a few subscriber tap values. Of
course, we intended to replace all pressure
taps and to gradually configure the distribution
for full 40-channel capability. However, it was
possible to continue providing current pro-
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gramming while complying with our new tech-
nical standards, and we were able to do the
same for new channels added to the mid-
band. Minimum converter input levels are:

C/N at TV terminals = C/N of the plant +
(-59.16 dBmV thermal + 14 dB converter N.F.
— minimum converter input level)

43 dB C/N = 45.6 dB C/N of the plant +
(-59.16 dBmV + 14 dB — minimum converter
input)

Minimum converter input =
-10*log(107[-43/10] — 107[-45.6/10]) — 59.16
+ 14

Minimum converter input =
drop and splitter losses

1.3 dBmV after

The upgrade process
Upgrade construction began in August with
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the installation of the first Quality RF modules.
The design included cable testing and re-
powering to 60 VAC. Since most of the existing
passives could not pass the selected design
frequency of 330 MHz, testing of the cable was
limited to a comparison of the channel 2 and
13 video carriers with calculated losses and
cable sweep responses. As new actives and
passives were installed, proofs were con-
ducted using a carrier at 330 MHz. To date,
less than 2 percent of all cables have required
replacement.

Since the start of this project, we have
become more sophisticated at cable testing.
We test 100 percent of all trunk cable at the
highest proposed design frequency before a
commitment is made to doing any new up-
grades. Of course, this requires considerable
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Flgure 1: Expected performance of distribution amps operating
above 220 MHz

Manufacturer specifications:
Terminating distribution
Noise figure = 8 dB
Composite triple beat = -65 dB at 48 dBmV output with 6 dB slope and 40-channel
loading
Line extender
Noise figure = 10 dB
Composite triple beat = -68 dB at 48 dBmV output with 6 dB slope and 40-channel
loading

Group W operating levels:

Terminating distribution
Input = flat 9.7 dBmV after the equalizer
Output = 47.5 dBmV at 330 MHz w/6 dB slope
Line extender
Input = 16 dBmV at 330 MHz and 6 dB slope to 50 MHz after the equalizer
Output = 44 dBmV at 330 MHz w/6 dB slope

Distribution calculated performance:

Carrier-to-noise
Terminating distribution = -59.16 dBmV
Thermal + 8 dB N.F. — 9.7 dBmV IN = -(60.86 dB C/N)
Three line extender cascade = -59.16 dBmV
Thermal + 10dB N.F. — 16 dBmV IN + 10%log 3 amplifiers = -(60.39 dB C/N)
Terminating distribution w/three line ext. = -10*log(10°(-60.86/10) +
10°(-60.39/10)) = 57.6 dB C/N
Carrier-to-composite triple beat
Terminating distribution = -65 dB mfg spec — 2°(48 dBmV mfg. output level —
47.5 dBmV Group W output level) = -66 dB C'CTB
Three line extender cascade = -68 dB mfg spec — 2*(48 dBmV mfg output level —
44 dBmV Group W output level) = -66.46 dB C/CTB
Terminating distribution w/three line ext. = 20°log(107[-66/20] + 107[-66.46/20)) =
-60.2 dB C/CTB

Flgure 2: Determination of trunk operating levels

C/CTB of the plant = C/CTB of the trunk + C/CTB of the distribution

-53 dB C/CTB = C/CTB of the trunk + (-60.2 dB C/CTB of the distribution)
C/CTB of the trunk = -53 dB C/CTB —~ (-60.2 dB C/CTB)

C/CTB of the trunk = 20*log(10°[-53/20] — 10°[-60.2/20])

C/CTB of the trunk = -57.9 dB

C/CTB of the trunk = C/CTB of one trunk amplifier + 20 * log 44 trunk amps
-57.9 dB C/CTB = C/CTB of one trunk amplifier + 20 * log 44

C/CTB of one trunk amplifier = -57.9 dB - 32.87 dB

C/CTB of one trunk amplifier = -90.77 dB

C/CTB of one trunk amplifier = -95 dB CTB mfg. spec -2*(33 dBmV mfg. output level ~
Group W output level)

-90.77 dB (C/CTB = -95 dB CTB -2*(33 dBmV — Group W output level)

-90.77 dB C/CTB — (-95 dB CTB) = -2°(33 dBmV — Group W output level)

4.23 dB/2 = -33 dBmV + Group W output level

Group W output level = 2.115 dB + 33 dBmV = 35 dBmV at module output

Total plant carrier-to-noise with 35 dBmV trunk output levels:

35 dBmV trunk output — 1.5 dB bridger DC insertion loss — 22 dB spacing at 330 MHz —
1.8 dB equalizer insertion loss = 9.7 dBmV input

Carrier-to-noise of the trunk = -59.16 dBmV thermal + 6.5dB N.F. — 9.7dBmV input level
+ 10 * log 44 trunk amplifiers

C/N of the trunk = -(45.9 dB)

C/N of the plant = C/N of the trunk + C/N of the distribution

C/N of the plant = -10*log(107(-45.9/10] + 107(-57.6/10])

CIN of the plant = 45.6 dB
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Frequency response for 40-channel loading
with a cascade of 44 trunk amps, one high-
gain distribution module and two line ex-
tenders at 35 F. Response is not corrected
for output tilt (6 dB).

End of the line, 8-1-85, 30 MHz to 350 MHz.

time and the replacement of all passives that
cannot pass the higher frequencies

Testing is done at night with highly calibra-
ted attenuators, signal level meters, frequency
generators, time domain reflectometers, and
summation sweeps. From experience, we
have determined that the percentage of bad
distribution cable is comparable to the percent
of trunk that requires replacement. Therefore,
we do not test all of the feeders prior to up-
grade construction, only about 10 percent

The Quality RF equipment used for this proj
ect represented the first attempt to adapt
power doubling technology to the Jerrold Star
line 20 housing. An initial concern was dis-
sipation of heat created by the parallel hy-
brids. Quality RF appears to have solved this
problem by using large heat sinks combined
with reduced DC voltages. Some of the
equipment has now been in service for a year
and the longest cascade has been upgraded
since April. During the last two months, we
have experienced many days with tempera-
tures around 95 F. There have been only two
failures over the past year, and neither was
heat associated

As with any major project that uses new
equipment, there was a need for technical
training. Two of the more serious issues we
had to prepare for were: equalizer selection

COMMUNICATIONS TECHNOLOGY



Two-Way
addressability

made simple.

No longer a complex concept
‘‘for future consideration,”’
two-way addressability is
today’s most effective way to
maximize subscriber revenues
and system profitability.

1 Why Two-Way?

Only fully addressable two-way
systems can overcome today’s
growing problem of the ‘‘penetra-
tion plateau’:

U By increasing IPPV penetration
(and revenues) on an on-going,
cost efficient basis—not costly
“one-a-month’’ blockbusters.

O By providing total tiering flexibility
that permits market-driven
customization and segmentation.

Only two-way systems reduce

operating costs and increase

profitability:

U By lowering costs of billing, of
PPV/IPPV, and of control of churn,
spin and disconnects.

Only two-way systems balance to-
day’s needs with the assurance of
long term growth and profitability:

O By future integration of non-
entertainment services such as
shop-at-home, subscriber polling,
home-banking, and additional
revenue-generating services.

2 Why SPRUCER?

Because we make two-way
addressability simple.

Sprucer
hardware
combines state-of-
the-art technology
with consumer
electronics reliability.
Our software was |
developed specifically |" =
for effective cable
system management.
And the resulting capabilities
are astounding!

O You have unlimited flexibility of the
number of channels you can tier,
address or use for PPV and IPPV.

O You can initialize 50,000
subscribers within one minute of a
PPV/IPPV offering—totally auto-
matically.

O You can rely on accurate, com-
puterized  billing—because
Sprucer is compatible with ex-
isting major billing systems.

U You can forget about theft-of-
service problems. Sprucer’s
randomly-changing scrambling
signal makes theft impossible.

SPRUCER Ridter o say.

Fully supported by the technical and

financial resources of K-G—an inter-

national, multi-industry leader with

more than $14 billion in annual
revenues — Sprucer has proven

its commitment to the cable industry
over the last four years by developing
a two-way system that works in real-
life applications.

Sprucer’s performance is proven.
Now Sprucer is available to help you
meet the challenging demands
of your system.

3 Why not call?

Or visit our new Sprucer head-
quarters, conveniently located in
Central New Jersey, with our show-
casesystem less than an hour away.

201-271-7544
To start a two-way dialogue, call Neil
DeCostanza, Sales Manager, or
Ken Ogiso, Group Manager. Ask
them to prove how Sprucer is the
two-way system that can make your
system more profitable—without
making your life more difficult.

SPRUCE RQTwO-way addressability that works.

KANEMATSU-GOSHO (USA) INC. 400 COTTONTAIL LANE, SOMERSET, NJ 08873 (201) 271-7544/TWX 710-991-0048/FAX (201) 271-7370
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for an amplifier that uses mid-stage slope, and
AGC set-up procedures. Unlike conventional

Jerrold equipment, the Quality RF trunk ampli-
fiers operate with a 4 dB slope on the trunk

Table 2
Predicted performance  Measured performance
C/N at 330 MHz 45.7 dB 48 dB
C/CTB -53.7 dB -58 dB at ch. J
Carrier/second order -64.3 dB Not measurable ch. 2, 13, G,
R > -70 dB

Protect From Six To Eight Tiers Of Service For As Little As $49 Per Drop.

Now, with Control Com’s Addressable Drop Con-
froller, you have the option of a system that offers
immediate, complete control of “high churn™ multi-
dwelling areas, while at the same time eliminating
expensive on-premise service calls! Not only is this
em an economical and proven approach to

"Off Premises Addressability, but it is so flexible
that it may be easily expanded whenever you wish
to include your entire system.

The Control Com Addressable Drop Controller

Control Com, Inc,, 430 10th Street NW Dept. S-008, Alianta, GA 30318, 404-873-2298

Reader Service Number 28.
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protects up to eight tiers of service at a surprisingly
affordable price. The system is eosilY instalted by
local system personnel, is compatible with exisfing
systems, and does not affect other security meth-
ods. And, because our Addressable Drop Controller
allows for multiple sets to be served from a single
drop, second set problems are simply eliminated.

Let us demonstrate how you can maintain total
control of your system for less than you ever thought.
Call Control Com.

output. This equates to 6.5 dB of internal
equalization at 330 MHz. Our designers and
line technicians had to be trained in the proper
selection of trunk equalizers. Full equalization
at the trunk input would have resulted in a loss
of almost 4 dB carrier-to-noise at channel 2.

The more unusual problem was the AGC
circuit operation. QRF began production with
single-pilot AGC/ASC amplifiers which ob-
tained automatic gain and slope control by
using a ratio voltage divider that biased the
diode attenuator for both operations. This
actually simplified AGC set-up, since it resem-
bled that of a single-pilot AGC-only ampiifier.
However, the QRF unit had another distinction.
In order to set AGC reserve, it is necessary to
select a proper size plug-in pad that precedes
the post-amplifier. Selection of the wrong
value causes the AGC window to shift, resulit-
ing in less than =3 dB correction of carrier
levels.

The system proof

By April of this year, the longest cascade
had been upgraded and a decision was made
to compare actual performance with predicted
performance. In the process of upgrading the
plant, a reduction of one line extender was
possible on this cascade. New predicted per-
formance calculations were done for the re-
duced cascade. On April 29, a Dix Hills gen-
erator capable of 40 channels was installed at
the headend. A Tektronix 7L12 spectrum ana-
lyzer was used at the test location. Table 2
compares actual and predicted performance.

Tests also were conducted on the carrier-to-
noise at 55.25 MHz, hum and low-frequency
modulation, and frequency response. Since
the individual amplifiers had better cross-
modulation performance than composite
triple-beat performance, the NCTA-
recommended test for cross-modulation
wasn't performed. The results of those addi-
tional tests were: C/N at 55.25 MHz = 44 dB;
low-frequency modulation = 1.25 percent,
and frequency response = 8 dB peak-to-
valiey.

Our objective for frequency response had
been 6.7 dB, or the number of amplifiers div-
ided by 10, plus two. The response problem
was identified as overheated RF chokes on the
trunk station mainframe. They accounted for 5
dB of roll-off between channels 2 and 5. Since
April, we have been replacing the damaged
chokes and have reduced the peak-to-valley
to 3.9 dB.

Group W intends to continue monitoring the
performance of this new equipment over an
extended period of time. Arrangements are
being made to locate automated test equip-
ment at the end of the longest cascade. Once
installed, it will be able to continually monitor
performance with respect to temperature and
time. These tests will compare video and audio
carrier levels, adjacent channel levels, hum
modulation, and frequency response. The
data will be combined with outage reports and
used to determine equipment reliability. Il
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If you've had to bear the expense of
replacing your entire mainstation
every time you needed to add new
features, that's too bad.

Too bad you didn't choose
Magnavox originally. We've understood
the economics of upgradability ever
since we built our first mainstation. We

Today, cable operators using
Magnavox look very smart because our
new Power Doubling™ and Feedforward
fit into the original housing to do
wonders to reduce noise and distortion.
Our new Parallel Power Doubling™
retrofits nicely so it can push profitable
signals into more subs homes, too

For more cost-effective data please
call our Marketing Department toli-free
for our upgrade update.

E n
.‘!\'i

Ju‘n‘-gw ,.‘dsJ b—.d—-.

Mm INC

The point being, it's never too
late to begin with, or rebuild with,
Magnavox.

designed it to set-up fast, easy and eco-
nomically; and inserted compatible,
= plug-in modular components ever since.

A NORTH AMERICAN PHILIPS COMPANY
100 FAIRGROUNDS DR. MANLIUS. NY 13104
TOLL-FREE 800-448-5171 (IN NY 800-522-7464)
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neous sync of various numbers of channels
The "hours between crash” column gives the
average time elapsed between occurrences
of the number of syncs. The average duration
of a crash would be half the sync duration and
could not exceed the sync duration. Thus, ina
12-channel system, the levels would be effec-
tive 3 dB or more lower than CW for 93 out of
93.000064 seconds. One-sixteenth of one line
out of 5,580 frames would operate with levels
effectively higher than this. We could never
measure this with our spectrum analyzer
methods on composite triple beat (CTB), so it
follows that we would say the system CTB was
at least 6 dB or more better than with CW
carriers. Our "rule of thumb” produced a rea-
sonable system without excessive head room.

With large numbers of independent (ran-
dom sync) channels, the "rule” probably pro-
duces extremely conservative systems in
terms of distortion and certainly would in terms
of saturation. For the 52-channel case, the
effective level is — 5 dB versus CW as often as
itwas —3 dB on the 12-channel system. Thus
there is additional distortion head room as well
as an additional 2 dB barrier from saturation
This saturation barrier would be reduced from
2 dB to 1 dB only once for 4.7 microseconds
approximately every five years. To think our
company trucks were this reliable.

If one does not believe in probabilities, a
modified Sruki Switzer approach of sync gen-
erator locking and time offsetting syncs would
guarantee that no more than five syncs would
ever occur simultaneously (at least while the
frame grabbers were working)

Output tilt

The second factor is related to output tilt
Higher output levels produce longer feeder
lines. This results in more reverse tilt at the
ends of these feeder lines. This problem can
be overcome in several ways. The "normal”
amount of output tilt (and the one most fre-
quently used in recent studies) is 6 dB. This
results in more reverse tilt at the worst case
subscriber for reverse tilt, than what is pro-
duced in forward tilt for the worst case forward
tilt subscriber, and most designers would at
least think about installing equalizers to cor-
rect this

Another possibility isto increase the forward
tilt at the output of each distribution ampilifier
Research by several design companies as
well as United Artists Cablesystems con-
cludes that after the “typical drop,” a forward
tilt of 12 dB at the amplifier would produce a
forward tilt of 8 dB at the first set and an inverse
tilt of 8 dB at the last set if no equalizers were
used. Currently, UACC has several systems
operating without the equalizers and without
any problems to date. Those who do not wish
to have this much difference in level at the set
or converter could at least reduce the number
of in-line equalizers by increasing the forward
tilt somewhat

Increasing the amount of output tilt reduces
the V_ requirements if the output level at the
high-frequency channel is held constant. In
other words, the probability of saturation is
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Table 3: 35 channels, 4.7 psec sync

# of Hours Effective CW
syncs Probability of ‘#’ or less between crash level (in dB)
0 0.06808261695102082 0.0000 —7.00
1 0.25822847057720880 0.0000 -6.80
2 0.51616826851128890 0.0000 -6.60
& 0.74257723113717330 0.0000 —6.40
4 0.88710995126064840 0.0000 -6.20
5 0.95861561464786490 0.0000 —6.00
6 0.98714503965859550 0.0000 —-5.80
7 0.99657642634232260 0.0000 -5.60
8 0.99921048941476010 0.0000 -5.40
9 0.99984105461482020 0.0001 -5.20
10 0.99997187816226250 0.0006 -5.00
11 0.99999560368660680 0.0040 -4.80
12 0.99999939010315380 0.0291 —4.60
13 0.99999992466190960 0.2360 —-4.40
14 0.99999999169244170 2.1400 -4.20
15 0.99999999918074250 21.6999 —4.00
16 0.99999999992766550 245.7717 3180
17 0.99999999999427910 3,107.5238 -3.60
18 0.99999999999959470 43,857.1629 —-3.40
19 0.99999999999997420 687,982.7454 S 20)
20 0.99999999999999840 11,043,309.2414 —-3.00
21 0.99999999999999980 80,063,992.0000 —2.80

Table 4: 52 channels, 4.7 psec sync
# of Hours Effective CW
syncs Probability of ‘#’ or less between crash level (in dB)
0 0.01845972691496699 0.0000 —7.00
1 0.09505662631896571 0.0000 -6.87
2 0.25091636539184070 0.0000 -6.73
3 0.45820012108507960 0.0000 -6.60
4 0.66082087733657320 0.0000 6.46
35 0.81603732485624890 0.0000 —(5.28)
6 0.91305858729357920 0.0000 -6.19
7 0.96393415722411650 0.0000 -6.06
8 0.98676986036304850 0.0000 -5.92
9 0.99567841258238730 0.0000 -5.79
10 0.99873515018878880 0.0000 S SI65
11 0.99966646677952120 0.0001 —-5.52
12 0.99992037836933920 0.0002 Sloro8!
13 0.99998272051394210 0.0010 =B&s
14 0.99999657852437350 0.0052 -5.12
15 0.99999937992870540 0.0287 —4.98
16 0.99999989686867340 0.1724 —4.85
17 0.99999998422135980 1.1267 —4.71
18 0.99999999777495090 7.9898 —4.58
19 0.99999999971031320 61.3690 —4.44
20 0.99999999996513040 509.8361 -4.31
21 0.99999999999611470 4,575.6899 —-4.17
22 0.99999999999959860 44,290.8368 —-4.04
23 0.99999999999996120 458,491.0064 -3.90
24 0.99999999999999620 4,658,268.6255 =877
25 0.99999999999999930 25,620,477.4400 -3.63
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= me  Panasonic

ONLY ONE CAMERA SHOOTS
THIS WELL IN 2 FOOTCANDLES.

IMAGINE HOW IT SHOOTS
IN BROAD DAYLIGHT.

__ | The Panasonic® N-3
iteHawn T | \jiteHawk” It's one of

akind because it's the only camera
with three Newvicon® tubes. And
that means you get outstanding
picture quality under a wide variety
of lighting conditions.

When you're shooting at night
or in dimly lit locations, as in the
simulated example above, the N-3's

unique combination of three %" more, the N-3 has all the profes-
Newvicon tubes lets you make the  sional features you'd expect from
most of available light by providing  the broad line of Panasonic three-

bright, natural video images. tube cameras.

In sunlight and in the studio the Still, with all the N-3 has going
N-3 continues to shine with 600 for it, there's another bright spot.
lines horizontal resolution. An Its price.
impressive S/N ratio. As well as Audition the NiteHawk and see
minimal lag, burn-in, comettailing  why from sunlight to night light no
and geometric distortion. What's other camera can hold a candletoiit.

For more information, call your nearest Panasonic regional office:  Northeast: (201) 348-7620. Southeast: (404) 925-6835
Midwest: (312) 981-4826. Southwest: (214) 257-0763. West: (714) 895-7200. Northwest: (206) 251-5209

Panasonic
Industrial Company
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We're not the

only converter
manufacturer
striving for improved

long-term reliability...
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REGENCY Cable Products

P.O.Box 116 -« 4 AdlerDr.
East Syracuse, N.Y. 13057-0116
TOLL FREE 1-800-292-0220

*A Subsidiary of Regency Electronics, Inc.



reduced. A general rule of thumb suggests lower-frequency channel is dropped relative
and field tests confirm that for each 2 dB the to the high channel, the amplifier high-

Table 5: 60 channels, 4.7 psec sync
# of Hours Effective CW
syncs Probability of '#’ or less between crash level (in dB)
0 0.00998827977164449 0.0000 -7.00
1 0.05780992609717569 0.0000 —-6.88
2 0.17038159731628670 0.0000 -6.77
3 0.34404904705774760 0.0000 - 6.65
4 0.54152574905706640 0.0000 ~-6.53
5 0.71801426964355630 0.0000 -6.42
6 0.84710958303775700 0.0000 -6.30
7 0.92657694027338900 0.0000 ~-6.18
8 0.96858738000220630 0.0000 -6.07
9 0.98795608729462600 0.0000 -5.95
10 0.99583839503362000 0.0000 -5.83
11 0.99869738927138940 0.0000 ~5.72
12 0.99962894896297930 0.0000 -5.60
13 0.9999034 1660287370 0.0002 -5.48
14 0.99997694304384300 0.0008 =537
15 0.99999493559273880 0.0035 -5.25
16 0.99999897360652280 0.0173 =513
17 0.99999980758362470 0.0924 -5.02
18 0.99999996656002220 0.5316 -4.90
19 0.99999999460214690 3.2935 -4.78
20 0.99999999918934350 21.9301 -4.67
21 0.99999999988656470 156.7218 —4.55
22 0.99999999998519160 1,200.5161 -4.43
23 0.99999999999819430 9,845.0935 -4.32
24 0.99999999999979380 86,229.3936 -4.20
25 0.99999999999997760 794,679.8213 -4.08
26 0.99999999999999740 6,777,904.0847 -3.97
27 0.99999999999999940 27,848,345.0435 -3.85
Table 6
Equipment count (per mile)
Trunk actives Line extenders Power supplies  Trunk cable
Conventional 0.93 254 0.25 1528 ft.
Feedforward 0.34 1.66 0.23 782 ft.
System performance (measured)
CTB CSO C/N Hum PV
Conventional ~52 dB - 55 dB* —~47 dB >1% 3.6dB
Feedforward -57dB >-72dB —55 dB >1% 39dB
*Note: Our lab tests show that this level of distortion will be visible with CW carriers. The system was specified
before the effects of CSO were known and this parameter was not considered. During field testing this CSO of
-55 dB was discovered. Since the system was operating only 26 channels at that time, we combined 26 CW
carriers (at the high end) along with the 26 normal signals. No distortion could be seen even after raising the
CW signals 3 dB above their normal operating levels. This led to testing just how much modulation reduced the
effective distortion products, which in turn allowed the level increases that this article discusses.
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frequency level can be increased by 1 dB and
still maintain the same safety factor below
saturation.

For the data gathered with CW carriers, the
crash point of +46 dBmV and 6 dB tilt could
be restated as +49 dBmV and a 12 dB tilt. If
the system is going to carry programming to
people, rather than pass tests in a lab, an
additional 5 dB of output level would seem
reasonable in terms of avoiding saturation.

Building to save

Originally, we designed several UACC sys-
tems to run +54 dBmV out of every bridger
and line extender with 52 channels, but we
eventually built these systems at +52 dBmV
and a 12 dB slope. Because the published
distortion specs after 20 trunks (+43 dBmV
and 6 dB slope), one bridger and two line
extenders at the +52 dBmV exceeded our
target of a —51 dB composite triple beat and
—66 dB composite second order (CSQ), we
increased the line extender cascade allow-
ance to three in one case. This calculated to
produce the —51 dB CTB and was still better
than the —66 dB CSO.

Tests run on this system by the turnkey
contractor and witnessed by myself confirm
that the worst CTB was —57 dB. The worst
CSO was > —72 dB (the noise limit of our test
set) when the tests were run with CW carriers.
In addition, the system remained well behaved
(within our ability to measure) past a 2 dB
increase in levels, still with the CW carriers.
The system carrier-to-noise (note the high
trunk levels) tested to be in excess of 55 dB
and calculated to be 53 dB.

While it is not completely understood why
the system remained well-behaved with CW
carriers at these levels, the fact is that it did.
And since there are approximately 500 miles
of system in several cities operating with this
efficiency, it is assumed that it will continue to
run as tested.

The system physical characteristics out-
lined below and compared with a conventional
electronics system designed at the same time
by the same designer can be used to calculate
what other operators might save in terms of
dollars. For United Artists Cablesystems, the
savings over conventional electronics was
about $250 per mile up front and about an 8
percent savings in power consumption. If the
equipment reliability is equal, the feedforward
system, because it uses less amplifiers, will be
available about 73 percent more often than the
conventional system. The results presented in
Table 6 seem to indicate that all factors should
be considered before deciding that super-
trunks are the only application for feedforward.

The sub knows

Properly designed feedforward equipment
along with efficient designs can produce work-
ing and cost-effective cable systems. Unsolic-
ited customer compliments indicate that the
additional performance is noticed and appre-
ciated. To paraphrase Mark Twain, the reports
of feedforward’s demise are greatly exag-
gerated. [ ]
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. A product of this magnitude only ¢
comes along once in a blue moon.*
The Tech Almanac is the ultimate
cable hardware resource: the

vardstick by which all other product
and service directories are measured.

*To order your Tech Almanac or to find ou
just how rare a blue moon is, call:

1-800-325-0156

In Colorado call collect, 792-0023
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“The Tech Almanac is much more comprehensive than I had
expected and a valuable resource that saves me time and
phone calls in locating. and comparing equipment and
services. I used it half a dozen times the first week I had
it—The ‘Tech Almanac will pay for itself in a very short
time.”

John Adams - Director of Engineering
SONIC COMMUNICATIONS
Walnut Creek, California

_.‘
“Just a note to let you know how pleased I am with The Tech

Almanac. We installed it in our library, and our éngineering
staff uses it all the time. In fact. The Tech Almanac has been
such a handy reference source, that I have ordered a

_ separate copy for our purchasing agent. A Great Job!”

Ralph Haimowitz - Director of Engineering
AMERICAN CABLESYSTEMS OF FLORIDA
Pompano Beach, Florida

x
x : *
The Tech Almanac.is the most complete single reference source you
will ever need. Listed in The Tech Almanac is every piece of cable
communications equipment comparing “apples-to-apples.”
Engineering specifications charts have been designed for each major
product type. and then, all the models from all the manufacturers of o
that product are listed. An engineer, purchasing agent or technician
needs only to run their fixfgers across the page to see how the different
models compare to one other. »

The Tech Almanac also lists manufacturers, suppliers, distributors,

construction firms, design houses, management services, and repair

facilitie$. And it is updated quarterly to allow you to keep “on top of”
+ the industry.




Taking the baseband approach

By Michael E. Long
Manager. International CATV. Zenith Electronics Corp

The recent advances in cable TV home ter-
minal design have resulted from many factors.
Increased channel capacity, consumer de-
mands for new programming and features,
supplier competition, and continual additions
of auxiliary services, all have influenced new
developments. The selection of subscriber
terminals should not be considered as an iso-
lated decision, but must be studied as part of
an integrated system design including the
consumer as end user. Careful study of con-
sumer needs and anticipated services is nec-
essary to allow for system adaptability to future
advances.

The evolution of cable TV/pay TV subscriber
terminals represents continuing industry de-
velopment to satisfy subscriber needs for im-
proved services and features. In order to ef-
fectively plan for the long term, initial hardware
decisions in the CATV system design must
provide for flexibility. The baseband approach
of home terminal design can provide for future
adaptability, which can ultimately lead to a
communication system having an optimum
balance between consumer utility and opera-
ting economics.

System choices

The two major choices for subscriber inter-
face in CATV system design are off-premise
and in-home terminals. Either terminal type
can be configured into tree-and-branch or star
system architectures. The main advantage
that off-premise converters or switching sys-
tems have is that subscription TV signal secur-
ity may be obtained without the need for
scrambling. However, some types of off-
premise systems limit the bandwidth provided
to each home. These systems only deliver one
or a restricted number of program channels at
any time to a household, limiting the sub-
scriber use of multiple TV receivers and VCRs.

Additionally, the economic aspects of off-
premise systems should be considered. Ter-
minal capability must be provided for each
home passed, whether connected or not and
including margin for expansion, affecting the
actual cost per subscriber. The terminals must
be more rugged to withstand environmental
effects, and the cost of powering these termi-
nals also may need to be absorbed by the
cable operator. In-home terminals normally
are powered by the subscriber.

The in-home terminal approach can provide
the flexibility required for long-term service
expansion opportunities. With this approach
the entire CATV spectrum is available to each
subscriber, allowing for unlimited multichan-
nel use of multiple TV receivers, VCRs and
future supplemental services. Home terminal
equipment need only be provided for those
connected homes actually subscribing to pre-
mium services, reducing the effective cost per
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subscriber. Addressability allows for low-cost
service level changes and provides an indi-
vidual communication link for present or future
purposes.

Since in-home terminal systems deliver the
full CATV spectrum to the consumer, premium
services must be protected by the use of some
type of signal security. Video scrambling sys-
tems for this purpose can generally be divided
into two technology groups: RF and base-
band. RF scrambling systems, although ini-
tially lowest in cost, are also the least flexible
and secure due to the simplicity of the tech-
nique. Additionally, RF systems usually re-
quire out-of-band addressability, absorbing
valuable CATV spectrum and reducing data
security.

Baseband scrambling techniques are more
secure than RF systems due to the inherent
complexity of the decoding process. In-band
addressability can be included in such sys-
tems, conserving valuable channel space and
providing an additional level of data security.

Baseband scrambling ultimately could allow
the most utility, flexibility and lowest cost when
integrated with the home TV receiver and other
consumer electronic products.

Security

The simplest way to scramble a TV signal so
that an unviewable TV picture is delivered is to
obscure the signal's horizontal synchroniza-
tion pulse at the start of each video line. All
major scrambling systems, whether RF or
baseband, can achieve this effect in one way
or another. The result is horizontal picture tear-
ing as the TV receiver searches the video for
anything resembling synchronization pulses
to lock onto.

RF systems typically superimpose sine
wave or square wave signals over the visual
RF transmission in such a way that the video
synchronization pulses detected by the TV
receiver are suppressed into the normal video
region. Restoration timing signals usually are
co-transmitted as amplitude modulation on the

Figure 1: Baseband video scrambling
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channel's aural carrier. These systems have
two liabilities. First, the simplicity makes them
easy to defeat. Second, because the TV hori-
zontal circuitry is looking for maximum trans-
mitted signals, the TV receiver can “lock in” a
viewable picture at times. This can occur es-
pecially if the average picture level of the video
is near white level. Additionally, newer TV sets
with more sophisticated synchronization cir-
cuitry may provide viewable video more often
than older sets.

Baseband systems have better access to
the elements of the video signal itself, enabling
more complex scrambling to overcome some
of the deficiencies of RF systems (see Figure
1). With some baseband systems, instead of
only suppressing horizontal synchronization
pulses, the video portion of the signal also
can be inverted in a controlled manner. By
controlled video inversion, the average picture
level of the video can be maintained below
the level of the suppressed synchronization
pulses. The result is that the TV receiver con-
sistently tries to lock horizontally to the variable
signals in the active video portion of the hori-
zontal line (see Figure 2)

Many systems utilize a constant scrambling
technique such that the same type of signal
modification occurs consistently on every line
of every video frame. There is never a devia-
tion to confuse a potential illegal decoder. A
more secure choice would be a baseband
system that can be selectively configured as a
non-constant scrambler. The encoder will ran-
domly, every one or two seconds, fail to de-
press the synchronization pulses for a video
frame. This technique can prove to be very
frustrating for someone attempting to defeat
the system, especially since no decoding or
timing information is co-transmitted with the
signal.

In addition to sync suppression in a fixed or
random manner, the active video can be in-
verted in a fixed or random manner indepen-
dent of the sync puise scrambling function.
Decoding information, concerning the state of
video inversion, is securely encrypted in the
digital addressing data transmitted in the
video vertical blanking interval (VBI).

The baseband decoder is designed to be
flexible and adaptive to this random scram-
bling environment. A custom proprietary LSI
integrated circuit acts to reinsert synchroniza-
tion impulses in the video only when the pulse
has been suppressed by the encoder. Addi-
tionally, the circuit decrypts the VB! address-
ing data to control the inverted or non-inverted
state of the active video. Descrambling is per-
mitted only if the selected channel's VBI pro-
gram tag matches the previously addressed
authorization level in the decoder IC's internal
memory. Thus, the use of a baseband ap-
proach can help to provide improved premium
signal security for the in-home CATV terminal.

Addressability

Since RF systems do not demodulate the
selected channel, the decoder circuitry has no
access to high bandwidth in-band signal
components that could be used for data trans-

Figure 2
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LOOKING AT LOCAL AD SALES?

Better talk to the LEADER
in automatic insert systems

... CALL CHANNELMATIC!

THAT'S RIGHT . .. CHANNELMATIC HAS: s More spot-sequential systems operating
(hundreds) & More random access systems operating {over 100) « More commercial
insertion products {over 20)  The largest random access systemin the world [Cox, San
Diego; 32 VCR's on 8 channels) # Over a decade of sofid experience with VCR automation
(thousands of systems delivered) » Most systems avaiiable stock to two weeks 8 Auto-
mation systems from $1000 up . .. any size, any type, any price range Choose the
manufacturer with a track record and a solid reputation for quality

. Choose CHANNELMATIC!

For FREE technical papers, call Vern Bertrand at (608) 643-2445,
Dwain Keller at the factory, or the sales office nearest you

Dick White
Westminister, CO 80030
{303)650-5850

Roger Heidenreich
Prairie du Sac, WI 53578
{608) 643-2445

Mike Watson Tony Keator
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Figure 3: in-band VBI addressing
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mission. This being the case, addressing data
either is transmitted along with program tag-
ging and decoding information as aural carrier
amplitude modulation or is transmitted in an
out-of-band data channel. Each method re-
qQuires a separate data receiver in the home
terminal and can either cause undesired audio
by-products or use up valuable CATV RF
spectrum.

The baseband approach can allow for inte-
grallow-cost in-band addressability. Since the
selected channel is always demodulated, the
decoder circuitry has access to data that can
be transmitted on unused lines in the vertical
blanking interval (see Figure 3). No separate
data receiver is necessary, and neither the
channel sound carrier nor the CATV spectrum
is affected. The transmitted data is more se-
cure since the channel video must be demod-
ulated and nearly descrambled in order to
receive data. The data channel cannot be
“trapped out,” as with out-of-band addressing
systems, eliminating the requirement of auto-
matic decoder de-authorization in the event of

not being addressed. Such systems requiring
this non-addressed time-out function could be
rendered totally inoperable resulting from a
headend addressing computer breakdown.
In-band addressability also allows for compat-
ibility with off-air pay TV approaches.

Consumer product compatibility

The baseband approach can allow opti-
mized consumer utility and the lowest cost if
home terminals and TV or VCR designs are
complementary or integrated (see Figure 4).
Baseband technology is suited for this ap-
proach since baseband video is the lowest
user uncontrolled common denominator in
consumer TV/VCR receiver design. Both TVs
and VCRs were designed to provide easy-to-
use features and convenient channel selection
capabilities for the consumer. These features
can suddenly become unusable through the
addition of a set-top CATV converter/decoder,
or an off-premise system only delivering a
single channel to the home receiver. With
baseband scrambling technology, a TV or

Flgure 4: Consumer product compatibility

VCR can be designed to interface with a low-
cost external or internal addressable base-
band descrambler. This approach returns the
channel tuning function and other features to
the consumer’s TV product where they are the
most effective.

Increased features, flexibility

In some instances, the use of set-top con-
verter decoders can be of benefit. Many home
TV receivers may not include the popular con-
sumer features most desired. By the addition
of a set-top converter, the TV receiver can
become upgraded to one that has the latest
conveniences, including IR remote control,
digital channel display, cable-band tuning,
etc. The baseband converter, in particular,
easily can add features such as remote vol-
ume control/muting, video/audio outputs for
VCRs, and provide video/audio and data ac-
cess to auxiliary equipment for teletext, stereo
or interactive services.

The baseband in-home CATV home termi-
nal also can become the central element for
interfacing new supplemental services to the
CATV subscriber equipment. With access to
the demodulated video and audio and in-band
data, which the baseband approach provides,
optional accessory devices connected to the
baseband home terminal can inexpensively
upgrade services as they become avaitable or
desired. Two-way interactivity, for example,
can be implemented at reasonable per-
subscriber cost through the use of the secure
in-band VBI data as the downstream commu-
nication link.

As well, feature upgrades such as stereo
audio programming and teletext can be pro-
vided easily for on baseband home terminals.
The free access to the demodulated video that
baseband equipment provides can allow for
inexpensive future compatibility with services
such as addressable full-field teletext and
computer software downloading. am

Red-plug Basetac
“*%Gc |
]
Cable TV ™v Video Addressable
RF input —— %™ receiver aio baseband
Video
Audio
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Remember when PPV required a large phone staff? Or two-way cable plant?
Now...

The Pay-Per-View Solution
JERROLD STARFONE"

Get ready to cash in on the coming PPV explosion. Add impulse pay-per-
view capability with Jerrold STARFONE, the economical add-on unit.

@ ELIMINATES NEED FOR TWO-WAY PLANT. The STARFONE system uses
your existing one-way cable plant for downstream communications and a
telephone return path for upstream communications. No new construction
needed.

@ ELIMINATES PHONE INTERFACE PROBLEMS. Your subscribers self-author-

s, ized purchases are recorded in the converter memory. When you want to
gather this data for billing, the converters are prompted to make that single
phone call to your billing computer.

@ MINIMIZES IPPV BILLING LOGISTICS. Your billing computer automatically

emember...it was onlv yesterday
when offering a PPV event
m one-way cable systems usually meant

mass confusion.. Too many telephone receives IPPV detail usage for normal monthly billing statement. No
operators lo pay, but not enough to incremental billing support costs.

handle the last minute phone calls. In ® EXCLUSIVE AVAILABILITY. Jerrold is the only converter supplier offering
solving this problem, Jerrold drew on this advanced cost-effective store and forward telephone return capability.

experience that dates back to 1956. That
year, a two-channel device was developed

and demonstrated at the Jerrold plant Simply by pressing a few buttons to indicate an authorized purchase, your
in Philadelphia. Known as the PEPE subscriber can order a PPV event for immediate viewing. No phone calls to
‘Z(;ﬁ': c’l':' 'Z‘;’;‘;g'mwml gm' make. No busy signals to cope with. No need t(()l gl.m in ad(\l'axllcc ) o i
Jerrold STARFONE, an inexpensive add-on module, makes all this
3’ w%%w 0‘3'1::3 1 bga possible. For detailed information, call or write today. Jerrold Division, General
“fmancial success, it was on¢ ofcablea Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040.
‘ tions that pay-per-viei (215) 674-4800.
technologv was quite feasible.

JERROLD

You know we’ll be there.

GENERAL
See us at the Atlantic Show at Booth 533. lerRUM ENT
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Table 1: K factor guide*

Perfect

Standard
atmosphere

Weather

Typical Temperate zone,

no fog, no ducting,
good atmospheric
mix day and night

K factor 1.33

“For 99.9-99.99 path reliability.

Propagation conditions

Ideal

No surface layers
or fog

Dry, mountainous,

Average

Substandard, light
fog

Flat, temperate,

no fog some fog

1-1.33 0.66-1.0

Difficult Bad

Surface layers,  Fog, moisture over

ground fog water

Coastal Coastal, water,
tropical

0.66-0.5 0.5-0.4

Program for antenna heights
on an LOS microwave link

By Lawrence Lockwood
President, TeleResources Research & Development

In addition to the straightforward geometri-
cal evaluations for a line of sight (LOS) micro-
wave link, other factors must be considered.
They are refraction of the signal, obstacles,
and Fresnel zones.

Refraction

Radio waves traveling through the atmo-
sphere do not follow true straight lines; they
are refracted or bent. Under normal propaga-
tion conditions, the refractive index of the at-
mosphere decreases with height so that the
radio wave rays travel more slowly near the
ground than at higher altitudes. This variation
in velocity with height resuits in bending (re-
fraction) of the radio wave rays. Uniform bend-
ing may be represented by a straight line
propagation but with the radius of the Earth
modified so that the relative curvature be-
tween the ray and the Earth remains un-
changed. The new radius of the Earth is known
as the effective Earth radius, and the ratio of
the effective Earth radius to true Earth radius is
usually denoted by K where K = a'/a (see
Figure 1). The average value of K in temperate
climates is often taken as 4/3 = 1.33. The radio
refractive index of the atmosphereisn = 1 +
N X 10® where N (the refractivity) is:

and

P is atmospheric pressure in millibars

Wp is water vapor pressure in millibars
and T is absolute temperature in ° Kelvin.
Therefore, due to these variables affecting
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the index of refraction, the value of K will vary
and values from about 0.4 to well over 4/3 are
to be expected. The K factor can be deter-
mined by one of the following methods.

1) Refer to a sea level refractivity profile
chart (see Figure 2). Select the appropriate
sea level refractivity number for the area of
interest. Apply the refractivity value to Figure 3,
with the mid-path elevation and refractivity
number. Read off the corresponding K factor.

2) Lacking a refractivity contour chart for
the area, calculate using three K factors: 1.33,
1.0 and 0.5. A later field survey will help to
decide which factor is valid. For instance, in
coastal regions, over-water paths and damp
regions, assume the lowest value. In most dry
regions (non-desert) the so called normal
value (1.33) may be assumed. Table 1 will help
as a guide to determining the K factor.

In the program, K is 4/3 but a provision is
made for using other values of K as required.
From Figure 1:

(@P+d=( +h)
@ + 2a’h, + h?

but since a’>>h,

d’ =~ 2a’h, =

d;~ 2a’h, =

2Kah,
2Kah,_

Putting a, d . d, in miles and h, and h_ in feet,
d, = (2Kah/5,280)'
taking a = 3,960 miles
then d, = (3Kh/2)'

Thus:
h, = 2d%3K
h, = 2d¥3K

A nomogram relating path distance and
transmitter and receiver antenna heights for a

smooth spherical Earth (with K taken as 4/3) is
shown in Figure 4. The true distance between
transmitter and receiver lies in the plane of the
great circle between them; however, for dis-
tances less than 50 miles the plane geometry
treatment used here may be used with an error
of approximately 0.5 percent. Referring to Fig-
ure 1, if the true ground distance between h,
and the horizon is 50 miles and the Earth's
radius is 3,960 miles, then:

© = 50/3,960 = .0126262626 radians
7234315595 degrees
since Tan® = d /3,960

d, = 3,960Tan® = 50.00265721 miles

or approximately 0.5 percent error.

Obstacles
Until now, the transmission path has been

treated as though it were on a smooth spheri-
cal Earth with no obstacles in its way. Figure 1
is modified in Figure 5 to show an obstacle (hill,
building, vegetation, etc.) of height b. For the
calculations derived, b may be added to a’, h,
or h, yielding an error of less than 0.008 per-
cent for path distances of less than 50 miles.
As seen in Figure 5A, h is the transmitter
height required for the path d, from the trans-
mitter to point R. If an obstacle of height b is
placed at point R, the percentage error of
substituting the value of b for O is derived as
follows:

since CosO = b/O,

0, = b/CosO
and taking an obstacle height of b = 1,750
feet, then the error in substituting b for O, is:

O, — b = .13950396 feet
= 1.6740475 inches
or an error of less than 0.008 percent.
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‘Radio waves traveling
through the
atmosphere do not
follow true straight
lines; they are refracted
or bent’

Sea level refractivity index for the continental United States—maximum for worst month
(August).

Figure 1
Radio
wave
/—b

Optical
horizon

Part A shows curvature of ray path over
Earth of radius a resulting from change of
the refractive index of air; B illustrates the
equivalent straight-line ray path for effective
Earth’s radius a".

Figure 3: K factor scaled for mid-path elevation above mean sea

level
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Our new low cost microwave line extender can
extend your service and your profits

MICROWAVE | 1TO 60 CHANNELS
LINE OUTDOOR

RECEIVER

EXTENDER

The new Hughes AML® line extender can solve a lot of problems which may be
costing you money. Problems with natural barriers. Problems with long amplifier
cascades. Problems serving small pockets of potential subscribers. Our micro-
wave line extender can make it easy and economically attractive to offer cable
services where cable can't go.

These new line extenders are multichannel transmitters which block upconvert
one to 60 channels. They accept combined VHF input in the 54 to 440 MHz

range directly from your cable. They allow you to reach new subscribers that have
previously been uneconomical to serve.

Not only can they offer new services, they can protect your existing services
during planned and unplanned interruptions. Our microwave line extender makes
an excellent, frequency-agile hot standby. The Hughes AML line extender is cable
powered, can be mounted indoors or out, and has a temperature regulated
enclosure for extra stability and reliability. It shares spares and service techniques
with all AML transmitters and is compatible with all Hughes AML receivers.

For more information write Hughes Microwave Communications Products,
Bldg. 245, PO. Box 2940, Torrance, CA 90509-2940, or call toll-free (800) 227-7359.
In California (213) 517-6233.

Hughes AML Microwave Systems

AML—ANY MODULATION LINK
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Fresnel zones

The Fresnel-Kirchoff theory originally was
developed to account for the diffraction of light
transmitted through apertures of various
shapes and sizes. It may be applied to radio
propagation as well. Consider a transparent
screen between a distant transmitter T and a
receiver R with the distance from screen to
transmitter being at least 10 times the dista<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>